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A sealing elenent and a coupling device and a val ve
device pro vided with such a sealing elenent FIELD OF

wa bEs00ENTI ON AND PRI OR ART The present i nvenedDIB2004/002334

relates to a sealing element according to the preanble
of claim1, a coupling device provided with such a
sealing elenent and a val ve device provided with such
a sealing element. In this descrlptlon and the
irbse uent  .cl ai the term.,"fluid’ refers to

nqsaggsgoggug ing; v(g,cg And a valve device pro-

@iﬂe@wimtﬁuch afsealingetermept "fluid-tight seal”
inplies a seal that is liquid-tight as well as

gas-tight. Devel opnent within offshore oil and gas
EXpLDr @Fi DhiE INVENTKE2NMANDeBRIORAREen directed to

subsea installations for processing and transport of

oi |l and gas. These subsea installations replace the t

Tagi Preserll invention relalgisete aiseading gdemend according to the

preawpPs tFdcldpm! 9, td“%o@ ﬁhboaarw‘dy frHWdZle wWifiP&eeH A9sealing

d t t Th duct
sP GEEARE e s %?tpreggt%frw%gHpﬁgﬁﬁéﬁnafﬁ"g%]em
|ncreas i ng need for subsea coupling and sealing
h H . t [{ M ”
B0 aclsfon] Bhec LS BRebAR N SBuRRn M e, i reer
to @ ﬂownggtmadmmrm gaskays wetiquihforad Ganeqently, the ex-
Egé@éioﬁn“fggﬂft?gﬁﬂ QBa[”eﬁhéﬁé‘Qta @% lthiat i@‘f]lballlél?tgr%% well as

re suit han convent1 onal astoner Seal s
g3&-tightsubsea applications. It has further been
experienced that el astoner seals have shown signs of

. t i ng, whi
FEYEIGRRert withig SBliBRore ot Fodl Sah e8Pt " the recent
yegredms Hden plicddten te sibsdadnethllatiame fosepricessing and
revhsﬁﬁ?* ah8Bas ) THESH., 0548 ARHRRIGE rblace the tradi-
evab@l%féﬁﬁn%w%rmnea%ms ate ;3aamsp<artedrwé§potrhm piptform
f@ﬂmrﬁ]@pp%wgs.ngrén@n?aﬁﬂomt Thi® YetictofRicHt $dlibsea pro-

d |
BEHER, pipRe S e ARG e RSP vAlPES Bigs: [aRyifael in (& increas-
M@ vieded fov shbsea Eowpkeg iand sehilivly tléments, ba].i fal coupling

NS Londlts' SRaiS8 0L 18, B hagPlllp BEocdibiBh Abcures
tmé fiidetighpmannearit has beeatﬂe(arhlsed thes sealallased on corro-
SRIPIrbBBtAAL ImetdMie MANSIAISCAI®Mmore suitable than conventional
elastomer seals for use in subsea applications. It has further been
experienced that elastomer seals have shown signs of degeneration
in course of time due to ageing, which may result in loss of flexibility
and/or cause water ingress. This problem is eliminated by the use of a
metal seal.

A coupling device for subsea use is previously known from GB
2293221 A. This coupling device comprises a male coupling part, a
corresponding female coupling part and an intermediate metal seal.
The metal seal is preloaded by urging said coupling parts against
each other. The male coupling part is provided with two projections
which fit into helical grooves in the female coupling part, and the cou-
pling parts are urged towards each other by a rotation of the male
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puts hi gh demands on the tol erances and the alignnent

of the cou pling parts and is therefore costly to
worevahesaviir e and al so rather conplicated to asBemnB2e04/002334

SUMVARY OF THE I NVENTION A first object of the present

invention is to provide a seabing el enent nmeking

possible a reliable sealing between two

|nterconnectable parts with relatively | ow

rements, W th respect to relative tol erances and )
ﬁahﬂﬁrﬁa’tﬁl@cﬁﬁ'af'ﬁg ﬁ%oth%iemm%mwmg past. objisceonstruction

pom digh bémrﬁmldnnm@'t@léﬂafﬂicd%aéhﬂlgtﬁé]%Ifgﬁﬁﬁéh?sofofhe cou-

bliflnbrets' TR, IefoTaRaIa) MauRBIers ansbialsgy rather

pompliatgdator assebde seal i ng ef fect even when the
i nterconnecting sealing nem bers are sonewhat out of

nment with each other. Furthernore, by having
§[§H§MA§EY O T HE INVENEKNand correspondi ng coni cal

cont act surfaces the tol erance requirenents of the
éerconne menbers are rel atively | ow conpared to

ety QB ot msgpgf%\fﬁsnt%d%rt@. REPYIdeaa esling @lement
andiodg pogsibfe hhuaeliablerﬁealmg beewbedytw inteec6RAbtidble parts

FAFTTSl Tle LF TFhSLE 5 g fhance

esdarlignmieatseal i ng nenmbers and which is nechanically
conpressible so as to be capable to store elastic
mhen he body is subjected to axial conpres

&CSH inge 1 ther HverBian H’f'ss%bl@oédéya@m%mﬂ .bg anhsealing ele-
Fearet hanvieg el fedrasnaietiaimer ePle éé@llﬁ@%‘léﬁ\@&'ﬁ%lng to

i 4A0EREh, ordi g8 BB e b Bl oA Ry rroviaing
s@mblagsaah’ngr sfi@ct enenalvhgnpttes Sptbrconmedsingasiealing mem-

Pbpserarér‘s&h@‘\?\fhéto%fjbmafllﬁg'rﬁ%ﬁf With %ﬁ%'hsgn'?érv‘ﬁ‘-q{hlﬁgﬁnore by

enal e seal % correspon
baxinthgrherinal conlact wifaces ans qoarwom@amr gaoicali eontact

tsbﬁa@élsalth@ocaléraﬁwsaeeﬁnrbhﬁerheﬂaf @hé%'lél'&d?%@iﬁf members
B R SR s b M Bysteds. ™

enbodi nent of the invention, the in ternedi ate nmenber
BSeSHAEFEP o lehd BT 4P WA TS AU B o tho
saahagdadementh@ pravidediwidh anintermeidiateothembear nehich forms
hheoRfhUBEROPAINIobBIREE Wikl the first and second male sealing
members and which is mechanically compressible so as to be capable
to store elastic energy when the body is subjected to axial compres-
sion, the internal bore of said body extending through said intermedi-
ate member. Hereby, the sealing element is, when it is fitted between
the female sealing members, able to store elastic energy as the fe-
male sealing members are mutually pressed towards each other in
order to form fluid-tight seals between the female sealing members
and the corresponding male sealing members, which allows for larger
tolerances in the axial positioning of the female sealing members and
the forces exerted in the interconnection of the sealing members.

According to another preferred embodiment of the invention, the in-
termediate member is expandable by an internal fluid pressure in the
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ing member when the sealing elenent is fitted between
said femal e sealing nenbers, thereby increasing the

W@ e@bkioosgozont act pressure between the respect i PET/Mm20e/002334

seal i ng nenber and the corresponding fe male sealing
menber. A second object of thg present invention is to
provi de a coupling de vice nmaking possible a sinple
|nterconnect|on of two female coupling parts with
irements with respect to tol erances

t I re .
Vn%¥e 8| PbQﬁw-jﬁ? raRngadiver F@'Pn@gammmgmtéer outwards in
SBeIamal dieotiom dhehé Wodeagamstomd coerdddording female seal-

$Fg3nElitsey Evaéhéhﬁvsﬁ%'ﬁ@t e °be§?@# blVRER S fomals
Sﬁellhgvmetmbers;dnplrebg idereasingtthe §eatihg cuntakt pyessure be-
{
Papbh BieErSapacyemaR fesling MEmdoralR, if¥ EpofElicHding fe-
MRAICSRAING Hae Bdes dtype Her eby, the two female
coupling parts may re main fixed to the associ at ed

u a wo i nterconnected subsea
A S BORR b iBaT s th Pres SabhaTY ahés 18l radde! 2 mpupling de-
vioe rriajﬂngepbasmﬂmra simplaiintezcannectivhest tvie f@W@I'el B6upling

S8 NI Ty b AR ORI, B0 s ano

suduiahalighpent, Md‘rllﬂ reéfemm@eaalrelmlmle:rseaalmgdmtbmemfthe two

pém\éqéilc@,g, ngehbhAll e sealing effect even when the
coupl i ng ggirtggband the associ ated sealing nenbers are

sonewhat out of alignnment with each other.
Accondingote, theyiravitin, stmerotq@bt GO HIBVEH b Cee%owlmg de-

554 U8, SR o 728 et o Rsoevioe
twal fiemgalee ebapingr parts| aré mmemwdcmnemédomet lvta an inter-
?ﬂé’d@té’fmhi@ c%{]dé) ??rﬁ in T{He $6HA! bf‘% %‘ae‘é'lﬁ'@[ el?ﬁnent of the

cording to t I nvention al SO esse

P OVerin @%tmmHﬁaﬂ%uéh@dma&em@he aoumgarpartﬁ anay re-
mmnl fm@d ol@wm@%ssboaamd elquiemR ! SaRaca8 Nwo "?nterconnected

8 t Eq I nvent | ve}bé:] ng n Vi ce ¢
BLB5RE BtecSI0h Fihs Whilk ramoving | iRiing part for
teplasecvent 6emadiateoaptenW wen ttheiaatmlmglld@&ﬁbefwé ltassembled,

Yl \whdf! tﬁE &%‘PI h@ r"f‘svdartav ore ogg}m&?gﬁgp other, the mu-

arranged | nter naI
EeRIB pggtqﬂmg g@@ll@g members form metal seals which are capable

of providing a reliable sealing effect even when the coupling parts and
the associated sealing members are somewhat out of alignment with
each other. Furthermore, by having spherical contact surfaces and
corresponding conical contact surfaces, the tolerance requirements of
the coupling parts and the associated sealing members are relatively
low compared to the state-of-the-art systems. The coupling device
according to the present invention also essentially facilitate the
simultaneous connection of two or more coupling devices in a
multi-bore arrangement.

A preferred embodiment of the inventive coupling device is character-
ized in:

- that at least one of the first and second female coupling parts is pro-
vided with a valve, which comprises a valve body displaceably ar-
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spring nmenber acting on the val ve body, the valve body
bei ng di spl aceabl e agai nst the action of the spring

woroub®ees1b3 om a first posi tion, in which the vedtTwEB2064/002334

cl osed and prevents fluid flow through the interna

bore of the female coupling pgrt, to a second

position, in which the valve is open and allows fluid

flow through the internal bore of the female coupllng
ing part is provid

h h |
i98% Angide dieo i iRERBLIDaE: Ol the demafer ReUPENGe p@dayand a
$ rjngsmednberédctmgﬁldn Qhet@aﬁél Boaycqnd variel lb@l@iy belng dIS-
sea e
BT 3oL, b B g R BHISE, i kot s
tion, iowhichothid valvelie cloabdngndepriexentds fidid flaethrough the
i‘?ﬂémélnﬁoﬁ’é‘réf tFE ?@Malér@opﬁ“@ %rtgﬁée ogeEPﬁd position, in

respect | ve couplin
Wwhpighéhe é’@"é% is ®RAN a\ndf @ ows filmideHaw trrrpuwhoﬂher integnal bore

éhfrwg@nhmc@@mmgw afte\driee, when the seal between the
niF °t°&b%‘?ﬁjw&e€€4«r§é$5%§rﬂ% RSPy Cladivy BReaqwmian memBer for
disppacing trer vatval bicky frehe stad)dlrﬂrsn@q@al‘@n ab€s aidt Q@bblﬂd posi-
donnkoAeHd B2 oE it b S XARL BambbE SN G (sibe cou-
angup@ﬁats dapught | inte dengage mentswith bee veemesponding male
§é§|‘i’ﬁ HhEMDATGY ﬁ\éﬁfﬁlé%d@n aE ﬂd the corresponding

e sea N e e femal e coupling
ggr?b&na 9h§1tﬁm%l Eew?{]éhﬁamsw@%tfama? apgpllaeeeart is
automaticaiyaopeneth s@cls otdedliow. tbr iah Qﬁ’(&tﬂ@‘llﬂﬁw of fluid

Hibloh. e e dio g d¥3iGR. vt BbplRafl betliRbnnthe associated

ferealer sealieghowimbar astd the coweaponding upaliengedtingcmember

*shSSQ(??Ifé‘F\eCQOHErt'h%efer@o %%'gfb@l y‘PEF‘t ?ﬁd' %Dﬁﬁ%ycéué(ﬁﬁg part

I NSI the 1 nterna e cou

3L dn%%&?éﬁynglﬂpéaﬁgdanbo\ﬁ%acwvw'th &a@@vptf}er Li ewrse the in-
’RYpANTESIR IdlgtH@ere%lp@cWeWMea@@u PGl pakf id Mutomatically

SRsERLRPEN e saal Y %eaq@”%fas@ﬁ@'a“}smﬁe" 56aling member
anddhgendonfespbe\dﬁlegahalesselahm@ meThber of Urbkeheaalt&he female
EoUPAG DA andthama® ConblihhdE BHintubdal” gl gl out of
opetact pith aaghe othehl e.9g lpaﬁqnn%ctm with entgrgewahof the male
dbuplingpdreker FopRlcendent or maintenance.

According to another preferred embodiment of the inventive coupling
device, the valve comprises a housing which is immovably fixed inside
the internal bore of the female coupling part, said housing being pro-
vided with a cavity accommodating the spring member and a part of
the valve body, said cavity being in fluid communication with an ori-
fice at the end of the valve facing the free end of the female sealing
member of the female coupling part so as to allow the cavity to be in
fluid communication with the surroundings via said orifice when the
female coupling part is out of engagement with the male coupling
part. Hereby, said cavity will have an internal pressure corresponding
to the external pressure of the surrounding medium, given that the
internal and external pressure respectively are effecting a cross sec-
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part. Hereby, said cavity will have an internal
pressure corresponding to the external pressure of the

W@ 005008108 ng nmedi um gi ven that the internal apd/iB2004/002334

external pressure respectively are effecting a cross
sectional area having the sang size, which inplies

that the valve will be pressure bal anced and
|nS|gn|f|cantIy sensitive to differences between the

ure of the fluid in the internal bore and t
8 @rf@ao%avwes the rsamamaené\m'ehqmmf%th%mélqme will be

prekswfe batarides and rigeiticamiyséhsitive ﬁﬁﬁﬁ&étéﬁbéﬁ between

Vg ARSI UG B e ol e SE54T55! bPaglye of the
|surlwtmmg|emledmml Ivahicbnre dusd e uwurts,k of Itfoutdesi in ednnection
Wlfmtﬁ‘@% §{|oﬂ ftll?\% §Qﬂfe ﬁﬁg Mrt a&qr@g r%ggbﬂgection

seawat er. CCOf ano er pre erre
ohdhenceupling w@w V\ﬁ@eaet\hecéowhega@ew@e. Bnusedbi aosubsea

H@aﬂﬁh@nc%aﬁhléh}n&ﬁﬁnhll' Se QQPGFH At %era%\?étre'rcéf W@ ddrfA¥ pres-

t hr ough, .t he ori emal e seal i ng nmenber 1s
SHIe aﬁ@@Hfr%’}(ﬁngf?'@%?fteéspond| ng mal e sealing

menber. Hereby, the fluid in the cavity accommodat i ng

ST TR b B PRV B O 0 Bptlgpuping

gevina.npedactuation raeadres @HIhe\cmatajcngpllogamtth&Sr adapted to

Péﬁrﬁftrtﬁ@ ﬂB’GP%I'Hi‘th ‘Pﬁet&@fléé“ﬁﬁﬁéhvﬁecf)é’rﬂ'a!% M‘]fqzer‘nember
n e orl

Sal CaVI t 1S | conmmuni cati on wt
gmeatt with n@wt e RUEEPPREINGI Malgo@palings member.

Heerebqt thé i foridnipntres casfnt@daowmnﬁ@d@ngg%emsphn hgiember will

BB RGeS BB Lin, e S, GG AhiHST e goupling

dexice wharethmecoupling @aglagensemsembled he
correspondi ng nal e seal i ng nenber. Hereby, the

actuatjon nmenber will automatically restrict the flow
decerding taranaiher arefefredhemhadimenineh thednyenpivengoupling

d@VicéE? salca%aﬁmvo i€din m:lci%&mn.Fuﬁucam.@hhwltrprt?fﬁgro;rg%ee via a
epnodal n
BB s! e inn tyobigfy 1ag Sisite hodV e he' astiian member

i aslapdedulcae ngagey evitiwithehvgliveobedyssorawitdedover tthe orifice

'aﬂ?iel,rhev?@bg r‘éfstFiEftﬂé‘thb;vP?h Jifdlfﬁgévégm%é W}S@?H‘grﬁﬂ% seal-
mpﬁemheﬁ éhdagengargement wity-tbeapedrespaindingnmalessealing
ﬁ%mﬁefrOH'érébfﬂ Yhe-ddwhktioreMeBeYSFN hliforhangalyatdstrict the
?|ow of fluid into and out of the cavity when the coupling device is as-

sembled.

According to another preferred embodiment of the inventive coupling
device, the valve is provided with a ring-shaped seal element ar-
ranged in an annular groove, which groove is provided in the inner

~wall of the internal bore of the female coupling part, an external sur-

face of the valve body being adapted to engage with the ring-shaped
seal element so as to form a fluid-tight seal between the inner wall of
the internal bore and the valve body when the vaive body is in said
first position. Hereby, the internal bore of the female coupling part is
sealed from the surroundings in a simple and efficient manner when
the coupling device is disassembled.
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the internal bore and the val ve body when the val ve
body is in said first position. Hereby, the internal

weos/0as103 he femal e coupling part is seal ed frpor/1B204/002334

surroundings in a sinple and efficient manner when the
coupling device is disassenbl gd. Anot her preferred

enbodi nent of the inventive coupling device is
characterized in: - that the valve body conprises a

first body part and a second body part, said first

body part being located in front of the second body

parathes peaferted cemibodimieot af dhe timmeenrtie@ccanpling device is

icﬂta‘?éé‘@riié%ﬁ'l:t owar ds the associated femal e seal i ng

menber, - that a first f|low path section is provided
rd8Rhithe valveabardy eemprisesi asfirssdagdyrart endvsesechad body

palr s i@ Uiish b cydpheb b iMdelocsrbl iAffrdAe ?gﬁj@é@on@?ﬁgy part

S o< g e arosated oliaal e lowaras the
assooihtéddenpaliehs saitng menﬁ:»etrelndi ng essenti ?I I IyI in the

' i ' i nt , n,mw tua .
StbdL 2 st belth S0 < PR B3 Fad By bty of the first
bedyi parbetwasn ¢he valwathausingiand the sanpamalbetttherinternal
b®ré 0BRACA &b ddhd h%mﬁﬁ%%‘dsefdti%‘ﬂ %?Eﬂ%ﬁ%%ﬁ' P}\A:/q%gpf}%iensecond

t diate fl oy t tion, ex I'ng o i
LR 4 om0t vl Sl b Edoneisr g, Sectons
embndihgaesm?tiéiw ShttE@ddxitQﬁﬁﬁréﬁioﬁdt@Pttﬁé ilhf’evbigﬂgd‘or_‘egén mu-
' ection en,.t he,.val.ve i
by TtePoft o dishabesdin bolne aminb uifiidh & the Snterna
poset i on. ~Hereby, the valve body will not be subjected
tQhQFX?é‘)S‘Lr%lt fldW Cr?éthbé’e&?@n fis WdhrdkibdCtd Bfe 's%tc%rr{?a'flow path
bore of the femal'e coupling part acting agarnst the _
8PEHPACKReAN mtefmdya{)q/éimdgathr saftiandexiangding obliquely in
P@I&!tl‘fdn?m the $i@§;gaﬁ60§5&bl rtu;ﬁbgu;c path %gﬁég%'gl'gd -

| ate the displace , )
b sl PBAY. RN iR iaRiaRet Placloing tetadiate, flow patn
pactien whenhbe yakwiecbody isrdispliaved froim tdatd iseoorid pésition to

A ice is characterized in that the second
E%g’;)h%%}??gﬁ;'s?q’a smal | er crosssectional area than the

arebybihE vigdve badyawill net becsubjasidd toaany iaxial forces by the
fuid MEIE8kNRYiritBm Al RIS ingagai
Ui s ek e B 1Sl g AR Beifagainst
@ﬁdﬂag&gmpahotﬁg@ Vgjvexbody from said first position to said
second position, which will facilitate the displacement of the valve
body in connection with the interconnection of the coupling parts.

Another preferred embodiment of the inventive coupling device is
characterized in that the second body part has a smaller cross-
sectional area than the first body part, that the second body part is
surrounded by the ring-shaped seal element and out of engagement
therewith when the valve body is in said second position, that an ex-
ternal surface of the first body part is adapted to be brought into en-
gagement with the ring-shaped seal element so as to form a fluid-tight
seal between the inner wall of the internal bore and the valve body
when the valve body is displaced from said second position to said
first position, and that the end of the first body part facing the second
body part only has blunt edges so that the ring-shaped seal element
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ternal surface of the first body part is adapted to be
brought into en gagenent with the ring-shaped seal

we@b@swos10s0 as to forma fluid-tight seal betweenigze /002334

inner wall of the internal bore and the val ve body
when the valve body is displaged fromsaid second
position to said first position, and that the end of
the first body part facing the second body part only
has bl unt edges so that the ring-shaped seal | er
wi¥ InPet RRSNAPSAEEE WHGS iR ValKe Eagwésbew&?%eed between
da&pbaembmtwae@b Atk pgy-shap éd daledpméewill only be sub-

el Ga8e? SR bRl o By s fFBEsbfiont of the

vhlvwehkbody|betwemty shéd pesitiaes.d positi ons. A third
object of the present invention is to provide a val ve
device of fering a reliable sealing between two val ve

Pathied @bject ef dhe rregendiinyealion daeter Brayidr a vapee davice of-
f@:hﬁgadmr@ﬁabf@%air@ Héwe*ée] &waeoaIWPa&m it r%‘l‘étn!/ély low

achi eve val ve devi ce, havi ng t he atures of
E‘P%ﬁ“ﬁ?@fntgﬁ”'tthéeﬁ?@@ﬁtt?\}% ec‘@[]ﬁf"gng devi ce, two val ve

parts are connected to each other via an internedi ate

ARRE IR GE S TRBL rogh . 004 B8 50" S RVBS, 0" DV device
aving tiye deatakas of cdaini2iy metheisventive mauplingsleyice, two
p’ﬁ p%rr%%?ga@éﬁnﬁ&téﬂ ! | Sl (ﬁhé?"\h bhk ine8irh8diftk sealing

avin erical cont actws aces

and
@Jﬁméﬁbcﬁfdm@ aveandicated ciypeur Whan h?hB”?oY%'r"&nE@"ts are
beéslséd’wélﬁspbabheothm \taévmunmllys o@mlabﬁﬁg asHlirgntdmbers

i?répemgpqeﬁeéelrgf\(v%é&{aghgctéﬁlﬁh%f ‘g‘(/@ﬁ redgéli%lgk%ef.?almg ef-
dsctaByitaavirg epleracal esntsHctt $uerfaeeas iand e:oarmpqndm@ conical

%%Péétngu?f%\@e%e t%%%{:{é‘?aﬁééW%c&ﬁYérﬁ%n%%’fr m@qv%& Vdife parts

esent |1 nve omthe follow n
@@sicmq)tamcamed w@ai@meﬁd%mbe& ANfs retivety low compared to

RFSTRARLbOhEFartHy BRI NGS Wih reference to the

appended draw ngs,” a specific description of preferred
enbodi nents of the invention cited as exanples foll ows
tFeurm/er hdvaheagleavamgﬁell Asgativaatageschefeatuds of the sealing

Ié@%ﬂi g?‘hgscé)u ﬁnge@é\inﬁg Shﬁmﬁ‘f\g%g?éﬂge}ﬁcégredmg to the
smaeerat irwentionuwill @ppaarofrom fthes folkkowing rdmcrtmlcw and the

“@dpendent claims.

BRIEF DESCRIPTION OF THE DRAWINGS

With reference to the appended drawings, a specific description of
preferred embodiments of the invention cited as examples follows be-
low.

In the drawings:

Fig 1 is a schematical illustration of a sealing element according
to the invention as seen in a longitudinal section,
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pling device according to the invention as seen in a
 ongi tudinal section, Fig 3 is a schematica

wo bdoasesies i on of the coupling device of Fig 2,Pau/tB2064192334

femal e coupling parts out of alignment with each
other, Fig 4 is a schematicalgillustration of a second
enbodi nent of a coupling device according to the
invention as seen in a longitudinal section, with the

| ve of the female coupling part in an open position,
ﬁ% 55 i's i acsrhematisal Miysizahan; ofra dirst smbediment of a cous-
coupling pHny @évicegadcomiing forehe ahventibntde JeRIRI® a longi-
coupl i ng cl osed position, Fig 6 is a

t in_a,.
schemat i cﬁf&'hﬁk g?ﬂ'gpi’on of a third enbodi nent of a
coupling device according to the invention as seen in

L angi t ugy b 1 y h i.cal . .
Fi9 85 at oa rymanpuc) ifadlidubd & e edBplS deyjce of Fig 2,
devi ce acWéihdihg fesalrecoupbingi partasoseoh alignment with each
| ongi t udi geersection, Fig 8 is a schemati cal

illustration of a valve device according to the

invention as seen in a longitudinal section and in a
Figded stiat @, sahdnftipd illastrativiewhta aicord eshbatiment of a

of the va i cording to Fig 8.as _seen in an :
open st at égsﬁgﬁ% ﬁ%%E%@%PE%r@\It&:ﬂﬁREﬁE‘ﬁﬂEBn as seen in a
EMBODI MENPS GRUAiRE Isietiam, ONMith Heealvialne afethenfegtale coupling
accordi ngphp ihhSanpﬁal‘?r?EgsitWr?n“ onis illustrated in

Fig 1. The sealing elefent conprises a hollow,
essentially tubeshaped body 26 of netallic material. A

F]Eg ﬂ] mgl'g acsthomarwaanugtration bertABdfethake touplingPart of
0 e DO

6. .Sai.d first L e sealjng nepber 2la has
an exter na?/g pl‘f‘é'ﬁ?ég? V@dﬁ?a??ﬁ“?uf%’ﬂ@k ggﬂpﬁggi%r dns@closed
mat i ng wWpohitwmorrespondi ng i nternal conical contact
surface of a first fenale sealing nenber so as to form

a fluid-tjght seal between the first male sealing
FigBer ané§ thschematicaldlieskatipnngf nenthdrd wembodiment of a

coupling device according to the invention as seen in a
longitudinal section,

Fig7 is a schematical illustration of a fourth embodiment of a
coupling device according to the invention as seen in a
longitudinal section,

Fig 8 is a schematical illustration of a valve device according to
the invention as seen in a longitudinal section and in a
closed state, and

Fig 9 is a schematical illustration of the valve device according
to Fig 8 as seen in an open state.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS OF THE
INVENTION

A sealing element 20 according to the present invention is illustrated
in Fig 1. The sealing element comprises a hollow, essentially tube-
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contact surfaces are pressed agai nst each other. A
second nmal e seal ing nenber 21b is forned at a second

we@eas0sivhe body 26 opposite said first end. SaiTIB2004/002334

second nmal e sealing nenber 21b has an external
spherical contact surface 23bgdesigned for mating with
a correspond ing internal conical contact surface of a
second ferral e seal [ ng mem ber so as to forma

HhHbER Bty 258t ltiallic naitidledy Tire Tialp Sealingh member 21a
tsofaraved s rd acﬁsead ebfmhestbed y &M fald tissthmaldeealiy member
TR 0 e B, WaER A Bhpesor ot
inpwittha ¢errespanditg énternahdonicalopenianyssurtace 25ba first fe-
ﬁfélé'éwm?ﬁ nﬁé}ﬂbb?%‘beﬁﬁi'%ef(%\'ﬁ %rflﬁfl{jt@ht’é%%lgﬂaétﬁleen the first

nsequen

Q@g iS¢ 'l%ﬁgfibfa gnd the first female $&@ling ceRmba when their
eeaiadlgsurmih&f aZ% réb?eﬂ lfﬁis‘?féhiihofbﬂ’g@r %ngseEBﬁd male seal-
act, sur
Y B eBBer 2% 38 10T Med 57 A oot el oh ing B8HY cafh ppPosite
saiddfirstt endalS aid rsecdhd mtdecmmmg r?enfbw:;emli&fas adbexternal
0
?;g@?étegﬁﬁoﬂfaﬁe%@njféﬁémi@ ‘?{észi‘é 88{@6 rﬁégngz\gﬁgné (‘ts(#]rzgspond-

ing intesndl AENigatRaagt surtage of @ |§ﬁ@pedaiﬁrpara)us:ee¢in|g1 mem-
beE spi as&o fidren @kl@léﬂ?ﬁﬂtnﬁeﬂﬁﬂ'@ﬁhéeﬁlﬁre 3&Eogﬂenﬁﬁéesealmg

b8 aid thcssiednd temalio sBabhy’ MATGRBY gFhgnatheir contact
smﬁacesm peessadggrivest aath ﬁthgrf NrﬁtntembISBGrm@z extends
(FoRgh" g Kpdlp2e Bha vouehl 18871 Rg Sasond gnate, sealing
meaabets Qﬁ@r, R1vhERet Hﬁemybgﬁeugmﬁ attageningsxRSla, 25b
ﬁﬁﬁmdéésapﬁheTF@sﬁéﬁtW@%ut@?rSnazof)ft bhﬁxaﬁéaﬁ%aﬁngl fembers
ext ends throu mtermauatems
2§?’e “SPSP@”H! %Ash;g@agnspﬁ{lggng]ember 21a is con-
neom} $@thieosetornd eﬁal/dfﬂs@hlm haerrgtaértmﬂ vkh‘théi(ﬁ'ﬂéﬂ?él bore
e respec sea
55055 SHABY 7T sfichRoRe 236 OF'Gncrabgdiive male
se:allmggnemﬂﬂr 2iaer by lie dedignedata sgrrouritksaid internal bore
ﬁ?sﬂ'ﬂ@e@oﬁ %& tzﬁah%ﬁﬁrrertS?é’rbq'rﬂgtr%ﬁ%gtenal pref-

sal i ng I nt er me

5K cFeﬂﬂresm rouistaRtmelallic materis, and thewbiady 26 and the
wlateasalify wemberst2raak 1bl Elréi ;ﬂb‘?éﬁétﬂ f'o'ﬂniehﬁln one piece.

AR ShBTRL oo b RS RS e o

seal i ng

The body 26 is provided with a flexible intermediate member 24,
which forms a continuous part together with the first and second male
sealing members 21a, 21b and which is mechanically compressible
so as to be capable to store elastic energy when the body 26 is sub-
jected to axial compression. The internal bore 22 of the sealing ele-
ment 20 extends through said intermediate member 24. The interme-
diate member 24 has an internal cross-sectional area which is larger
than the external cross-sectional area of the respective male sealing
member 21a, 21b as seen at the point P of the male sealing member
where the male sealing member is designed to engage with the cor-
responding female sealing member. Hereby, the intermediate member
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menber 2la, 21b against the corresponding fenale
seal i ng nenber when the sealing elenent 20 is fitted

whedodmesiosai d femal e seal i ng nmenbers, thereby PCT/IB2004/002334

increasing the sealing contact pressure between the
respective nmal e sealing nenbergand the corresponding
femal e sealing nenber. The internedi ate nmenber 24 is
suitably of netallic nmaterial and is preferably forned

' ' i 26. The

20 ol EfGalle I 1HE A0RI ftaciéh 8] thel 3aaf glement 20 by
saapeierag! dluid myessuore ol thepsealing eleaidntys.e. | a fluid pressure
linkithd tRé At NP BYrEess th‘ﬁ i@&ﬁb?ﬁ‘ﬂeﬂ&s&ﬁéﬁ% rﬁ%le sealing
shaped ag_a single wave Bol®Y oua. t I's Tealised that
TREMIRRTaR 18 iAtD AGaIMS) thel CERSROENG temale sealing member
twahek nees s_telamrmge@w%mb_n& o$i rge;iyﬁgsgag\géggd?gtﬁlf% L?ealing

X | Cca |
ey WeiEpEaEiEasha, dhe senitoriotinel uessire) between
rthientespective ahalaldealaly enembessandatib dﬁj‘rkﬁé@@ﬁrg female
i . i i: t JI L L. .

SRR R T AR B TR T 2 A e grotaic
Matanal aadi e pseferably farmew smianeaieset withethe rest of the
doeceed TReedstaraidifihtd NpierhbBi doki Gt R?@f@?ﬁblgyngés?%ntially

i i | f
Anape % 2 pils "ol baftinin wavebeliows: g the ilusirabed om-
dmdimiintg the inbermediztet mempet iioshapdd Ia_lsshrapg;i% :Wave bel-
i hi ri,.ses a 11.r
ibtistin 02 AR Y ) % AEBAR inhnbaf 4 SHBLIG nave o
mﬁhn@irg@msmghmeﬂ@ugmt@r@iyaameumntammdiate oeentiér 24 the
AdHretl MHebhaAG) $iiBne8Y ©bidY tpaﬁﬂl &Pf@Pquhﬁxfaﬁnﬁb%pres-
3 a d enaPe coupl1'n a

11, an secon g

| b . . € ou r
- HONSNAN | SXpRBsIant: 1Haneck, ssbndnaEHainingesatey allowable

rtrdeyesl3andrdbfiestioms.i nt ernal bore 32 extending

through the cou pling part 30 and the femal e sealing

menber 31. The internal bore 12, 32 of the respective
Tbeesealing@liementa?0 isointéddedds be finedpsoiweed fwo3parts of

i : |, at f e .
T e T T e
paris trobegpnnediedeta gashsothgsdn atftuidolight manreei, s will be

Aftitef ¢lob BB d6SETIbbAGSeIRWTWith Fé’ﬂér@hb@goﬂfi?%, %‘b in the
formof a’sealing elenment of the type desCri bed above

with reference to Fig 1. The male coupling part 20 is
Aofiest raboldympnt \af et oniplingadéivic 108l acsealingao®@ Present

imvardforfid iilu¥tr£taY in Fig 2. This coupling device comprises a first
female coupling part 10, which is provided with a first female sealing
member 11 and has an internal bore 12 extending through the cou-
pling part 10 and the female sealing member 11, and a second female
coupling part 30, which is provided with a second female sealing
member 31 and has an internal bore 32 extending through the cou-
pling part 30 and the female sealing member 31. The internal bore 12,
32 of the respective female coupling part 10, 30 ends at an opening
15, 35 provided at the outer end of the associated female sealing
member 11, 31. The respective female coupling part 10, 30 is here
tube-shaped. The coupling device 100 further comprises a male cou-
pling part 20 in the form of a sealing element of the type described
above with reference to Fig 1. The male coupling part 20 is conse-
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thereof and a second nal e sealing nmenber 21b at a
second end thereof. The male coupling part 20 has an

W(Dmoemmbs bore 22 extending through the coupl i nQr/mEne4/002334

20 and its sealing nmenbers 2l1la, 21b. The male -sealing
menbers 2la, 21b are each prgyided with an exter na
spherical contact surface 23a, 23b of netallic
material and the femal e sealing menbers 11, 31 are

GRRRYY PaIBEecwi 8RNI MRl Haalitramembar 208 at a first end

thgregénand ai sbcohd spdier sealingoniembesugfibcat 28aseddd end

ored, T A8 P, 25 bhS Sl ibrnad Bors338 sextending
theughl heseaupliggream && andats 3ealiagdmembersdal 21b.

contact surface 13, 33 of the corresponding fenale

aling menmber 11, 31 are designed to forma
iﬁ&. ae gﬁﬂa'%m%tbﬁé‘émﬁa@ml%em@ ipfgvistad with andexter-

hhE sphvaria oseh ntf §maflaeecggal i 28b R hqelt@unc’ﬂ%&fhgs‘glegnd the

B BBERE BABSRS 1%, 31, Atk s BRayeesEmih pegarrospond-
mgfraeelsalleonmm ccﬁﬂlapt?siﬁlrktmhdl 83 ©f anstallisbhaterial for en-
@Hg&ﬁ%ts @H§S§ h@ﬂgalmal‘m sﬁritatl:' n?g@sl ??gf%fm%gl corre-

fing, ga VanT car
ﬁPﬁFQangT‘aEeo S@sﬂltftg anembear 2|1a|, oﬂibgﬂith@tsaetctlve spherical

b@h}%gsmaéem apBhsHf tfﬁ@cnssale E%nh?ﬁ%%@g)réf% g‘ﬁ%aﬁ b and

A bBAal harERt sBrbinec puds Ghiie chuassasiing Joralersealing

pferskat ity Be¢nhes sdéé:gnéﬂjatcarfdrrﬁla ﬂi!.ltd-aigﬁhttpsséls?ﬁéween the
e et ween

I SR i o Rl BT AS r 1

88nmwhens ngontastbsurferesdsP3asail 8 amder284, BSr @se 1pressed

ddain®t é\bbll'n &%elrntlﬁrﬁor@?ﬁ%‘e%dtﬁé%ﬁ?etébrﬂ!ac?"&t?r'?‘?cesl 13, 23a,

rou € cou

f fl
égger "rﬂeﬁi” Hgy@naréqlt%wecmﬁaee srapﬁélan@§s,t agdemay have a
th’ihera}@lr bbméta12co£t2n%3§a\lwéﬂ1|c@1ﬂ95§ﬁyﬁéﬂ| Mobﬁnﬁﬁﬂ}@%urface

BB Sy AR G0 St sur
tanes. i the pespective RMtace sariace h8e@ded 23b,188 is suitably of a
60nBSRPHedidiant ARABRAIA Heatklii d carrying condui t, S0

as to or an 1n erconnectlon of these con dUItS
At | east one of the female coupling parts 10, 30 is

W isen a6 aebpelctivehsair of sealing members 11, 21a and 31, 21b are
pressed against each other so as to form a seal between the male
sealing member 21a, 21b and the corresponding female sealing mem-
ber 11, 31, said internal bores 12, 22, 32 will be interconnected so as
to allow an internal flow of fluid through the coupling parts 10, 20, 30.
The internal flow channel formed by these internal bores 12, 22, 32
will consequently be sealed from the surroundings by the seal formed
between the respective pair of sealing members. The female coupling
parts 10, 30 are e.g. intended to be connected to a respective fluid
carrying conduit, so as to allow for an interconnection of these con-
duits.

At least one of the female coupling parts 10, 30 is displaceable in the
axial direction towards and away from the opposite female coupling
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axial direction towards and away fromthe opposite
femal e couplingpart 30, 10 so as to nake possible the

waswsntdidhig and di sassenbl i ng of the coupling PEwiB2004/002334

When the coupling device is to be assenbled, the male
coupling part 20 is located if® the area between the
femal e coupling parts 10, 30, whereupon the female
coupling parts 10, 30 are mutually di spl aced towards

GEF 0L TBls o 4 BB L B8 e assembiig

ebthecouplisngs dewidast Wien the coeplieg demcmaisateetm iasgembled,
ff?e"’?féleaegu@hﬁ c éFtezéF%%”chféQe{j‘%ﬁa Ko SHah! Bgt\ﬁ&gﬁe{he female

arts are then secured
£ouRkie RATkeA 0, ﬂQ,sWBEEﬁﬂmnﬁ be demaleceruplingparts: 10, 30 are

frﬂﬂﬁhﬂYQﬂUplad&i w@wtaﬁingé’al\clhgglﬁtéﬁa@éi b%;‘ﬁgggé/mﬁnthe male cou-
isr

Bﬁogc%a gef"gﬁgge Hgap @%d &h?e"’tﬂlﬂ d %ﬁ%ﬁ"l”?@ contact

ptes saper e ivossn dheamdﬁtlvregnfmd ﬁame‘m@n‘nm ahd@he corre-

05 A BB AL By s re non

peeled ragelatlmsﬂeaaw ioth et . gTIzus uﬂaplaalrrg eodpséeagring of the
fb’%ﬁhIeZQOUBMn?epéﬂgerﬁﬁgwtéc%orn%ﬁ%ﬁé@% gﬁdﬂétﬂguf‘neans It

h el f.her arts
180 re s frg.téaét Bl Gorplingsdp¥ise b 'sagseué\hl% A the (aRposite

brderr. eDacingl ithg ppetatidns &antrsémtgmb la{hhcwdlgaﬁﬁéfnblmg, the
each ot her

el Y, 5% 205 SRR e 0 ek, Bl By Mpans of a

seitableg hoddee 69 Zratairda piate) esseiltustrated dmudrigl 4wiThe male

S@GBIW%'I% rt é@"'rﬂgy lge tika eﬁ»*é"f‘lrﬂ%tngf Coupeﬂaeﬁd ' ngﬂ‘@m%%havmg

?Pafﬁt&!eé@ %@hﬂéé’&i thSr emﬁ lereHiing ipagts 18,

coupl ing parts 10, 30 that are somewhat out of

FlL B TERlted ST i i o e s 1o,
aem:reangedamadlgmneettvﬂm eachhethercamd connected|tongach other

g, ; f _
descr| beéré Y’IO%Q?'?@[ ﬁta ?Br grqggﬁgrgrgtb%rdﬁfé\ﬂg thge@taw sealing
MERBRIC A1, 2 freserapBtiaty oaxiabavitheasie otbest Bveng to

ﬁiea%hta'p‘é P EtheY swiadin t'ﬂ?elﬂbb?s Cﬁipbﬁ'&g .@%t 340 12 illustrated
res sion betwee first fémle

HIYECNRC M e I v
Goupling panter ng,dBot thateakersodewhat asut of elligiiment with each

g{ﬁsggohpgﬂzgt?agrﬁg;l%ch is larger than the external

Cross-sectiona

In the illustrated embodiment, the first male sealing member 21a is
connected to the second male sealing member 21b via an intermedi-
ate member 24 of the type described above with reference to Fig 1,
which is mechanically compressible so as to be capable to store elas-
tic energy when the male coupling part 20 is subjected to compres-
sion between the first female coupling part 10 and the second female
coupling part 30. The intermediate member 24 has an internal cross-
sectional area which is larger than the external cross-sectional area
of the respective male sealing member 21a, 21b as seen at the point
P of the male sealing member where the male sealing member en-
gages with the corresponding female sealing member 11, 31. Hereby,
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of the respective nmale sealing nmenber 2l1a, 21b as seen
at the point P of the nale sealing nenber where the

woredos/ossaed | ng nenber en gages with th(r) PCT/IB2004/002334

eoBTSspondi ngf emal e seal i ng nmenber 11, 31. Hereby,the
internedi ate nmenber 24 is exppgdable in the axia
direction of the male coupling part 20 by an interna
fluid pressure in the coupling device 100, i.e. a

A SRRt hahe 25, Sk e S4BT difection of
aje mtle tdoupling papbﬁmb}gahemnémaslemhndn'rmdnnnlme coupling
3&evﬁ:@e’i ?ﬁyl 'enga{ ‘FI%?& 3ﬂe§§ﬁré?ﬁ§1den%&?ﬁ,{)ear%l éﬁ?sgéeso as to

c'é'igﬁé rﬁaﬁnQCtl\éeranal%éarailng rmmteer 2Aec &1 againstathe corre-
aéﬁ@rﬁd‘lﬂb' M’-ﬁnah—?‘séaﬂﬁb r'nb'n‘iﬁélr Eiﬁe@d qm?fib\{r]"?ﬁéreéglh the seal-

t
% Roptah PrstuB betyeal therapecti sule 265 Smasmembe,

aanid ithe dornaspondialg fagnmarnbealingheeedtsed. he ot her
femal e coupling part is designed as a stop nenber

adapted to close the internal bore 22 of the nale
Anqeirding gar an2alieeativee hexiee rr:rbuplus’ngatpdctenn@odnment only

@n@‘@?%@‘ﬂrﬁ?%@d@@cc@h& Sfépfmng é&g;glu %’i@ ﬁasoé’r?llh{bgmal bore

%@%mgﬁ'ﬂ]@u d0e RRURNIRG: R M@ei%éemeeswlmgemember

ahmasnmcacatm fe’rﬁale Sauéllﬂbhﬁértf@'@éﬁ fedPas @sﬁ% member

Bk 508 0BT B 2o . e Gl part 20
sthogn theirdafe cauplingugartt |Isecllamm|azeatebetbmeafsﬂoé firek and second
SRRSO e 20,0851 B8t HEns AP i s con
iS@aeentlynnot rmowfqﬁ iwith cﬂaﬂM ¢@texoal iborer of thie cawverindicated

e h intiall I yDrt
bgﬁr)zssggﬂ@% épfem'alé)%hp‘h% %ﬁg @% ”ﬂ)grlpgtélﬁﬂeeb@ahmﬁswned as

AR G Il Isnle Ber Brersad AgRiRtie malercouplin@matt 20 so
aist to stap ﬁl&nﬁlf&)wdhpdwglg therinteeval boitemot ithéldpposite female

SRFPIRG aBYRAT eI BRBRIAIN - e e

coupl ing parts. A preferred enbodi ment of such val ve

”Réé‘érdlﬁ 'id ‘és Fé@r?ﬂd é}pﬁbalﬁ\e"ﬁ'?doﬁth@'|ﬁ€é§ﬁ6'hv$¥ coupling

he val v di scl ose

ype
96451100 T8 PrRVEISH it walvmmetne loapUoDRtisadyaplosing the
tulmeeifrfarraberwuml | 3% foafﬁ§ féﬁ\aléocb&PﬁﬁQthrtébWVQO wHen the

%&V%%&&%Mﬁgiﬁ%@nd ?ct)ugtf ufteo@eﬁggagpnenqgwﬂ% Ehe female
coupling parts and automatically opening said internal bores when
the male coupling part is brought into engagement with the female
coupling parts. A preferred embodiment of such valve means is illus-
trated in Fig 4 and 5. Alternatively, the valve means may be of the
type disclosed in GB 2293221 A. In Fig 4 and 5, only the valve of one
of the female coupling parts 10, 30 is shown. However, it should be
understood that both female coupling parts could be provided with
identical valves.

In the embodiment illustrated in Fig 4 and 5, the respective female
coupling part 10, 30 is provided with a valve 40, which comprises a
valve body 41 displaceably arranged inside the internal bore 32 of
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i dentical valves. In the enbodinment illustrated in Fig
4 and 5, the respective female coupling part 10, 30 is

w@e@siockaos with a val ve 40, which conprises a vedw(B2)04/002334

body 41 di spl aceably arranged insid(c) the interna
bore 32 ofthe femal e couplingigart and a spring nmenber
42 acting on the valve body. The valve body 41 is

di spl aceabl e agai nst the action of the spring nmenber

f whi
e 16l o R PRH 84 B S PRt BchiBocoB3Re valve
obodye Tiraratadve obpdy ng1 pisr displaceabée caghipstitheoactiom of the

{Bfifig! AferiBby 92 TR RE dsitigh? if Whitt MR A8 W closed
nane peanantsgfluid tflog imopgbvNd%dn\l\ﬁtﬂﬁlahom:t%tofoﬂ'le female
@?’gﬁrno%ér@rE]dj'tag%@&hd‘g)&shtg%ﬁaiﬁégrﬁ?ﬁﬁhék{ﬂvi@g‘sﬁbé’n and al-
s oA e ugBithe: eghaL Pote Shthe Jrmala ceupling part
fﬂibpl made peouplidy p30t 120 e ?lgbtdé%vg:ﬁ@ﬁ@%mﬁow ﬂh'émber 25
Sea
2 SR SRR b D aRE 4 ol S50 e S3oR i seo.
condipasition ianmmg'ratfalyéxfforslttje femaliensealing nbembez211, 31 of
ofhd W@m@é%&?@m%@% P30, 3d“?§'t§ro%§drﬂ"¥'n'i‘<9 éAqﬂrQ’sirh‘ént with the

pass t hrou vi a axi al openi ngs

bBGVGQBOQﬁWQer@J% S&faéﬁ\sg eembet 2ha, Adleraiathes ialgceoupling
opatth20bTthe Z6tuatibr h@eﬂn‘b‘é@fzg\@dns@étst@ﬁa%&y fixedTside the

ﬂlr%?yaék o 28 ot MAR.EEE g Dt whig Allowinbufyig to pass
ofhrbhghftl’rmlb@dyoaﬁlvuagapmﬂ topenings iactheabiody 2&rdoed/drsvia ar-
"ﬁ&?%e{t%ﬁj%é ré‘?(té% ﬁﬁ&&é"qf%epgﬁa%%ﬁha%e"‘fntrrér wall of

e coupl 1 ng

h#ss ibege 422 wHihen acguailsz@dneuml@er %ﬂmia@emim vélve body 41
lgﬁhﬁg bg pUBhﬁ’fg‘EI{ |h@/ra‘?d§2m0fthé higvt& e8| SoFé’l%Fé 'dfgthe female
4

stenin
PEbuplito BaMiAS 18 aduatin Maends fgoxsa Ioverds, dhe Fomale
acdup kg rptt |togedeertWtht¢reem3ﬂe Tiuplfr?pam ng el enent
52 is tube-shaped so as to allow fluid to pass through
it. The housing 43 is inmovably fixed inside the
i Thevadve A0 c@npEseasa thousingrdvabich is fixeidati.enimmovable

t |
rﬁSuthc?ri'?féld@QﬁS ﬁ?erfn;ggm&%g?%%}wﬂ\% géaﬁggeeﬁ%glmtg part 30 by
he rear end of

C I naril ca
THPARS PIoRdSLBEY, B1aTDPR 520 AVICH 6456GHI to
aneonm@@m_;east\ha amumssnm@@ecftﬂean@hsadé eRe buret 32f The fas-

tg(ﬁlry IeYSm qy52 }s tJBS svhaalﬁleed bs%dgs to aﬁow fluid to pass through
it. The housing 43 is immovably fixed inside the internal bore 32 so as
to be immovable in relation to the internal bore 32. The housing 43
has a cylindrically shaped front part with an opening at the forward
end so as to form a cavity 44, which accommodates the spring mem-
ber 42 and a rear part of the valve body 41. The valve body 41 forms
a piston slidingly received in the cylindrical part of the housing 43.
The spring member 42 is fixed between the rear end of the cavity 44
and the rear end of the valve body 41 so as to urge the valve body
forward in the direction towards the free end of the female coupling
part. The cavity 44 is in fluid communication with an orifice 45 at the
end of the valve facing the free end of the female coupling part so as
to allow the cavity to be in fluid communication with the surroundings
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a piston slidingly received in the cylindrical part of
the housing 43. The spring nenber 42 is fixed between

wo bmsoesans end of the cavity 44 and the rear enPCDIB2064002334

val ve body 41 so as to urge the valve body forward in
the direction towards the frepgend of the female

coupling part. The cavity 44 1s in fluid conmunication
with an orifice 45 at the end of the valve facing the

g Sailiariee, Yher 116 a8 Gt PRk 3R isrouel ongagement
swith dhedhates coaptiaigdp arti 20.CEhavoay itWe4fierm|fmidO¢m4nl phnf@nication
' i S oupl i n
nath ot 'R £ JaI5OBERhel 47 xBTS AR Hquon te
twedvebiodycé145 via a channel 46 extending axially
t hrough the val ve body 41. The actuation nmenber 25 is
apted tg restrict the flow through the orifice 45
iﬂwﬁ achdatigapamenkear by isadanted1tq sestfiatntwyélewnithrough the
wrifice 46 Wdrﬁ&gp@géhmtef@étfjrﬁg?%éﬁ?céml a8 Hﬁé@?gé?ﬁg{&t with
em bodi_ men is is .a )
the "R BEBRoAMEBalS 2iea il dnpitiFT & (Bhgiudne Hidstinsed em-
\idimenddythisl isoaesomplisbeer in hdaad;rihlfd m:_té_stiandmem{)er 25 is
J | .
RO 1o2PAGAGE iR QI LRy 4080 s 1d EByEF il oiffice 45
@ gyehyi 1rpthiet dhedlow throwahdhe2aificerwhan the female seal-

engate MYr 81 |i§ShF@ﬁ?§%éﬁ1e‘Ht9Nﬂhat'h‘é éorr‘é@%o%%‘iﬂg rﬁﬁgé/ sealing
41 com &H ses a firs ody part 4la and a second body

;55?5“ Lallis t%‘ai d first body part 4la being |ocated in

front of the second body part 41b as seen in a

. ( ‘ : | "
fhrifie. SRt fikhe sk RhEH"R, FRPUWCalE, A0 Ve Pagi 41 com-
Prisase af Higl osyuparhd 1gaand3a. seaoRdgbadyt partf #dty, said first
; ) \
WSPBFPHSB_ b8 %@é\@dl ﬁ'mﬂc?nAtC?Fﬁhb”%é@ﬁ% atfc&y dart 41b as

r at in a prokenp |1ne. I rst ow
Séen Mhaglitection alonadnerinternal\peye: datawards theefemale seal-
fing she hubyr Bdlrli.eﬁllt@fwmtj\sem”et L{C:) Iéwk?/gf hﬁgsﬂd?ﬁ%@zcéﬂﬁling part
. Q i nterpal bore n .
S IR 40 £ Bt Jiref 188 et S o malfariimiing part 30
d@dibustrataty imar braken dine. Seifitst flosw pathIsetliorssild is provided
fl f gt ' 5 .
Lo O BRAN A 398 S it e nousing

i 8NHathdhreBwalh 4fiohdhey intiernal ore| 32casndas seeand flow
PRI S11s SIS bhedTie Mol eodBart 410 anc
1,slag') inner wgﬁlz&, said ﬂrst and second %Fow pat?1 sections 51a, 51b
extending essentially in the axial direction of the internal bore 32 on
mutually different levels as seen in the radial direction of the internal
bore. The first flow path section 51a is connected to the second flow
path section 51b via an intermediate flow path section 51c extending
obliquely in relation to the axial direction of the internal bore 32 and
thereby obliquely to the first and second flow path sections 51a, 51b.
The first body part 41a is adapted to allow fluid flow through the in-
termediate flow path section 51c when the valve body 41 is in its re-
tracted second position, as illustrated in Fig 4, and to block the inter-
mediate flow path section §1¢ when the valve body 41 is displaced
from said second position to its advanced first position, as illustrated

in Fig 5. The intermediate flow path section 5ic is defined partly by
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path section 51b via an internedi ate fl ow path section
51c extending obliquely in relation to the axial

waleoeposien of the internal bore 32 and ther ebyPCT/IB2004/002334

obliquely to the first and second fl ow path sections

5la, 5 1b. The first body par{fg4la is adapted to allow
fluid flow through the in ternediate fl ow path section
51c when the valve body 41 is inits re tracted second

AR BkitaL Bhrldds B prel tha Dalye sbaviRL wich Sgiendianyauely,
zas seemmptmmlalrdrresaod ebctlwd/aloelbodm 419 bétween the first
B 418 bt SR g oy P ATE et ned par 1y

oW pa defined partly
byan external surface 50c of the val ve body 41 which

q7ﬁeevdﬁle0hb' Igl‘tﬁld‘l’ldéé Witk hﬂgtgﬁaﬁéﬂaéedéi'él%ﬁﬁérﬂ”ﬁ%rranged

t eva ve et ween i r'st y part

ab(%9°k5§r‘f' 8 ArevideR iDahee imten wall 49 akdhe internal
\motrb 32. rAngeﬂbanadsaﬁ&beeﬁerm‘nﬁweﬂrﬁrﬂfpélﬂgﬁjald? tih'é valve body

el 8L 87 ERgate i, HEe sl Bl ag Sp asnlo fpray & fuia-
p@lhtt selal betweenvthlevinmedyvalk 49dapttbe irdeemajaberei3h and the
R/B?Vé%%'d eﬁ?'Wﬁ‘én‘mes\fb ?18 ﬁc?’di Eg i (f'tsfééf{/?ﬁggatflrég%losmon as

tween the inner wal I nter na

HLS%‘I%'%&W 21 Thesaarnd hody padl 419 hasi assmaller cross-
sdetional dreastha193hbi st H6dY |da+$t418et hd s @lﬁr&méf@& by the

SRR, B ot Bt Rt BRI velve
beody i mresralz@ecmnﬁ cpﬂsmbnera;agmmratemm évigt 4. ke external

S 87 AR bty "Rt 35BS B, e brquont into en
ga.g@mmwlﬁhme mh%lemﬁt 4d 30 asetofoughsaidnfiuid=tight seal
m&.&mné Waltvla bBe S%ahus%laespt frbm SéhuaSséébrﬁfP aﬁ%sgﬁpﬁ to said

val ve
Lt PobiBi Boordsitd reduss qvear on thespeabRlemEngATs the end
txb thedficst bedy partt #¢asfeding! theesecérid boay qmirtotfnbh@nly has

B pdQeY, SR HRacih, SE8 Bibhefy 37RA 98 a0t Bage wner
tvanlw:e @IMYpISedWIM betweeal saicbpdgitionsdi spl aced
bet ween said positions. The coupling device 100 of the

esent jnveption |s suitable for use as a hydraulic

51 hﬁs%%ueﬁn@ gijce QP of dhe puasenhinyeniiends suitahletfor use as
aehgdeaulic tsubseae coaplia ta@lge f@rromssam@ tesgéwhéﬁ dohduits be-
L&r&ﬂg&@gﬁ}e{?@&neﬁ@hﬁg Efé)g??lsdf‘g modaulés ih & hunéntlgth? man-
ner. It should, however, be evident to a person skilled in the art that
the sealing element and the coupling device according to the present
invention may be used for many other purposes and in many other
applications where a flexible and fluid-tight seal is required.

From Fig 4 which shows the valve of the female coupling part in an
open position and Fig 5 which shows the valve of the female coupling
part in a closed position, it is realized that the coupling device accord-
ing to the present invention makes use of radial sealings for opening
and closing of the flowing through of fluid.
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the sealing elenent and the coupling device according
to the present invention may be used for nmany ot her

w@eopoesass and i n many ot her applicati ons wher ePEI/1B2004/002334

flexible and fluid-tight seal is required. FromFig 4
whi ch shows the valve of the {gmale coupling part in
an open position and Fig 5 which shows the val ve of
the fenmale coupling part in a closed position, it is -

KL Be iR e GHlniing detitaiatisring o the pre-

sEnti iy eatiorc i silustrated lie Fllgo& mthis Mw;glin@fdé\huedcé’ﬂmnses

AR R B O 6RO TBHeTE B8 par

A 4 dbaplaray ofiev isealingnplament ofidheetypies descpibedyabove with
reférenk® téEigal drm %rs%%@'ié’tb% g?éﬁﬂgorﬂe 17 24, '81p, 31

[ ement escrf

A%'SK}&QMTPHI FHF%C@.% 13, 38 ¢3b, a?ﬁj%éb@cq%nfwr@ém%gescnbed
rventrih)erei;erbhceZm Figabt- 331TN\etdbLFp1mg%\@@v$6§ igdRFelgrovided with

APl Afratlqament P8k @G hEaa Enalt, shupling parts

de)VI3@ednv\mllat|@ncltamaam¢1 athangwittntth@0 rale seupling part 20
each ﬂfb%mle%nc%'@hf fh@a{:lta%&%é; %Qr;%ﬁbz%rﬂ %"P@d&g’mprlses a

er wt

seshbanaendns 7ta aadamﬁeew}ornf flangenrem . cBhprﬂ@éélamge ring

f7l1ra5ﬁsfslemﬂédfbﬂ@lhél@uwdeaoﬁ@ﬁ@r\‘ﬁ'sfl'féﬁ@éﬂerbBG?Zﬁ _part 10 in
cure

t
Slioaddiont offlf dnotRierng! wia Heraet. cthedBnd flng 1a com-
tpTés esx gy lmlvavﬁM ptdtendiofg pant 7damgechi isg rédaivedinbetween a
i r
Per 739 SOMBLAIng ik oioB3re8 and e Y Colbing gart 10 and
& é@taénmg;flmgq@aoamn@@ i@ gooavel 7Ha én dhei eyternag wall of
fHa E6uPIeghart £0ITPRY 8eéeRd! ﬂghpéaﬁﬁ 7! |S""§EEuPéd on the

n rmn

th Th
é«ﬁﬁ%%“? e W@?%@a&e conplngcBAl 9 rfﬁl%"&%ﬂﬁm% with the
macterrsd] wallethgagofieThevilamgé héngitidy aampwd;és tameirewérdly pro-

n, | nwar r
Th?qlﬁg;aﬁgﬁ 5%&%&%&1 E ?gé%%%z’t &g%eg A q aﬁf?dgg ?@Lb 'sUfrounding
éherwﬁmufn@e teel ofitbe douplinghgast 30hand eupétaiginmring3@4b ar-
7 v,

TRCSBN, ) 8 B1eyd T 20, sRA AR SRRl an 20,
Lespeetive flanger ripg 713, 7%55. %rommi aédth an pugwardly pro-
omm/agdbnrﬂor/eat r76h @ oeivéd 7|ﬁaan7ﬁhn09@re'ré€éis$ Ir‘7'?"”0f a clamp

%, e e e, ThIT Al dnd s Hgound The Frotruding
parts 76a, 76b of the flange rings 71a 71b. The flange rings 71a, 71b
are forced towards each other by pressing the clamp shell inwards,
due to the engagement between the inclined side walls 78a, 78b of
the recess 77 and the corresponding inclined side walls 79a, 79b of
the protruding parts 76a, 76b. The clamping arrangement 70 also
comprises a seal retainer plate 80 received inside a recess 81 formed
between the first flange ring 71a and the second flange ring 71b. The
seal retainer plate 80 is provided with an annular inner recess 82 sur-
rounding the intermediate member 24 of the male coupling part 20

and accommodating the outer edge of the bellows of said intermediate
member 24.
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parts 76a, 76b of the flange rings 71a, 71b. The
flange rings 7la, 7 1b are forced towards each other
whyooppoesdsi ng the clanp shell i nwards, due to tPer/1B2004/002334
engagenent between the inclined side walls 78a, 78b of
the recess 77 and the corresggnding inclined side
walls 79a, 79b of the protruding parts 76a, 76b. The
cl anpi ng arrangenent 70 al so conprises a seal retainer
| ate 80, recej.ved ipside a recess 81 forned betwee
Rp@lier aitefrafive smRgoiriait ol 4 couBlagndeTicengecordigg to the
pldsenthinvaadtion dsaillustratedt i gl 7. pTivisi dedplinghdarvice com-

FBRER v B2 R ERBPLAG, e 0, 400}y AT A o

plingrpada20rig the foumeof @dgeabngt ekenbem ofsthef type dlescribed
Pb@é”ﬁﬂha}@f HB8" t @%.@g?téﬁﬁa é‘éé ?éd Vs%aﬁfﬁ{j’%gﬁ{ﬂers 11,

a _cou I|n evi ce acCtordin resent

PhaeriPor3 i Icontaat SUTIAToS b3,723?h| ko83I9fnthe configura-
ferbCc@esONbeli afth treferdeditrl €o CPIgY i1NG. PRKé ScdWpliRg. dévice is

bk plgvifad il aﬁ?ﬁsﬁ'%fp@%iéér?%%@gwt@mw%fecurmg the

tved cficanzie bouﬁlhgglpan'd; aﬁsdm dhecelatdiaini by eactbesthetlwith the

[?r]]qag con l”f# rf 2928 r| becﬁ'fec%%ﬁtﬁé erencﬁ%ﬁ]pﬁﬁg fHrange-

megnt %ecw@ppllslele;gadfcemtcféangehrelag ptavanddaviagrrd flange ring
bm e’ghggﬁﬁé{t:ﬂﬂngg rﬁﬁgemaart |s99ﬁf:9fe§€t9r\1ﬁht€go&ei§§dé\é§’f the first
{64 r6URLNg Batlal b i Shgedembat sHibdPBes sl wal Thereof.
The ﬂamgplrhm a?maarujﬂnpaees% mardlye;sroarddmgt pattan@a’ which

e

[ g0, 800y 8078 Hdnbo 2298 Sl fBuflg RS LigEiree end o
the scoupding acbdf) iang paretalmnugnrm@gagarr@:ftamged itha groove
gxhefnah W@Her‘n‘&?r\ﬁ&ﬁ ofTh?e fdﬁgﬂﬁm\% pﬂaﬁt A Tﬁar@éééﬁa flange

an |nmar g rotrud |n i's received
¢

HEOnetR i Peampd 98ath %QHF%Gﬁd?fnﬁ‘ﬁt ﬁecenﬁéﬁmaléecgualmg part
80 inhen againenq wahttrﬂéJeamhmlrveamtnen@or i Tige teige rmg 71b’

%‘éhf‘n”?ﬁegs o5, PR GT0hG AL 20 S Sl Botwoen
aeflangd 738Dt hurrowrslidg the bbéeusémam@nfdeoﬁltbecmpplmg part 30
aﬂﬁt f%thih.ﬁ@%ﬂ@"?% VAr‘rQnTE;EB < e P&bv&ﬂiéb’t h‘?rtﬁgf external

| ange r ses an nvvardly protru

walk ot 2he mwelung Parsc0.véheneaspastive flangse ringy71a’, "7 is
§%\V|G%dw&h ta'heo@lﬂva?dl}l peoROMirg CPJW POHD 761 . pﬂhé §é)cur|ng
ﬁ@@éﬁ%ﬁg@l nglso c%mprki)ses"fwaIr 32 re amer Ir|atoeV§0 ecelved be-
tween the first flange ring 71a’ and the second flange ring 71b’. The
seal retainer plate 80’ is provided with an annular inner recess 81’
surrounding the intermediate member 24 of the male coupling part 20
and accommodating the outer edge of the bellows of said intermediate
member 24. A number of bolts 91 are each arranged in a respective
set of mutually aligned through holes 92a, 92b, 92c extending through
the flange rings 71a’, 71b’ and the intermediate seal retainer plate 80’
in the axial direction of the coupling parts 10, 20, 30. The flange rings
71a’, 71b’ and the intermediate seal retainer plate 80’ are pressed
against each other and secured to each other by means of these bolts

91, thereby securing the coupling parts 10, 20, 30 to each other.



wal | of the coupling part 30. The respective flange

ring 71a', 7 1b' is provided with an outwardly
w@emsnesddhg part 76a', 76b'. The securing arr aPgETE2004/002334

90 al so conprises a seal retainer plate 80" received

be tween the first flange rin® 71a' and the second

flange ring 71b'. The seal retainer plate 80" is

provided with an annular inner recess 81" surrounding

h t ' ' r .
hpdah el 17 SE8Blnd oo DipBhE TN ldared i
Ea;Sd |4ﬁ%|9ﬁérd?|§t\éa|ﬁﬁrﬂﬁ§ﬂcﬁép0mpﬁ§ﬁ§ea fusst M@Nespelt 41@, which
fsasl‘b\ﬂdéar\ﬂﬁﬁ a Firdt feﬁﬁﬁ%%b‘éﬁng%e%bgm 43l éﬂd @Ldsgaﬁqntemal

92a,, 92b 2c extendin roug
bidd PRlEaing threbgh i vaiks Parbihpagals damale sealing
5 rrmn':\beeﬂ 1p1| aand8é) sdooricheaine qﬂardl1r3€03tww’br0f|stpi}®V|ded W|th a

SRUBLAT oA Sebing ey 11 M 4A8H 4L famaldsoaiing

membed 1dgal'ﬁbe seaondmadve gratt sl8fuigddtopeadtdedt wigh any in-
@/rn'é?%eolfhaﬂ:&ﬂ%nke%l fr?rggjbh FtEeFe%l?é(Itqz%HAhggm%l?ﬁber 131. The

| t
b)%aléggmﬁaﬁ&?t BIRther sosmprises i &eal ke edement 20 azfet!ne type
10 ﬁesalbéd%@?gi%gmltﬂmeﬁhewﬂld@td@’aﬂg;@ ﬁ\?@?’dd)ﬁ.ﬁ& b%tWereﬂ the first
| C r ea W
ok, B¥RtinbeMeribef ol £ A Qe Pefbid Bopals: s9aiing Member
éaﬂenﬁnmgseaimgjmlemwziZO/espmmséqlfneaﬂyl ptmllgedah\mh a first
d
' Q8aiRIRRE e 2380af & N LR NSRS bk s4BBAE male
F%‘O Ing reampbarn 23b alegmacanshendgthesapé: melseamw element 20
15 ﬁagcendmwmal Wré 43Qxtentfg @mu el B Sy D65 b'F the sealing

n bare.t hat .extends thrgig s femal e seal i ng
ﬁE%{B%P‘ 284 itgisgaling, members: 22f1 rther conprises a
sealing element 20 of the type described a]?ove vvlth
j
TREFNENC Seefind thembBhe e S P B REl Mokidedt yifi Bn%exter-
nah@@rhempl qeetastssurigcel 23ant23tp dfsrrmiaﬂmqtmater}al and the
20 ﬂa’rﬁ&léj%(édﬂrfd‘ rRefibets Tahe ﬁ@ﬁ'ér@ge%%'ﬁb%rroanﬁ%oatw% A, corre-

f t d ereof and a sec mal e sealing me
O BB oA SO RBAL o arEodARe T 81 SA0a! weialis aterial
fort @mg!agemrﬁ with QNéWWéIMWt@Lﬁfé@QS&G b bh@he cor-

REGIIn! A s@lihd SHaRtal 92! Ps epdktiye) oherical

eantaatesunface 3mr 23hI ot tine avales sehling aRambasd 2dfa, 21b and
25 fF?éaéc;mEaI;ﬁ.‘h dHthdt %Maé@eﬁs”ﬁi@s%ﬁ'thegcﬁr’&% ?\d]h]l& female

are e provi
sealing member 111, 131 are designed to form a fluid-tight seal be-

tween the sealing element 20 and the corresponding valve part 110,
130 when said contact surfaces 23a, 113 and 23b, 133 are pressed
against each other. It is realised that the contact surfaces 23a, 23b, '

30 113, 133 should have a suitable surface smoothness so as to allow a
fluid-tight contact between said contact surfaces. The respective con-
tact surface 23a, 23b, 113, 133 is suitably of a corrosion resistant me-
tallic material.

35 In the illustrated embodiment, the first male sealing member 21a is
connected to the second male sealing member 21b via an intermedi-
ate member 24 of the type described above with reference to Fig 1,
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spondi ng i nternal conical contact surface 113, 133 of
nmetallic material for engagenent with the spherical

w@onsaetiosur f ace 23a, 23b of the cor respondi neCTES2004/002334

seal i ng nenber 2l1la, 21b. The respective spherica

contact surface 23a, 23b of 2@ nmal e sealing nenbers
2la, 21b and the conical contact surface 113, 133 of
t he correspondlng fenale seal ing nenber 111, 131 are

S e611C(Jp'ni%dmlte%h Ogﬁ éjrl’?tglsé&;g%r %‘g %OS ng) R%ﬁ%&lg ?tore elas-
e enfsgvaeﬁnsmej seahngcelememae@s@sa Jqqtsdatm cemrpression

S PSS ok P e g AN B 120, The

e dpemban24hassapdnipreal cesassadionalprea which is
flarger- thamttheoekesrndrairoeerssgtich#loateg tofstHd 368pectiveé male

rf 23
ST (YR B 7R, 4t ReSebhaat MR8 paih ef fHeemale sealing
Imemtten Whever dhedmateodeating, rrtdmbérrsmgar@des wéhl thg corre-
Winé%rﬁ/?l{;&cggﬁﬁﬁ gﬁreﬁ-@jép%ﬁﬁeq%p ﬁgﬁggf’ ﬂLé r?lghermedlate
desEaied? ap Sxpandabledndhenasial glirmeion whitae seeahng element
m*bﬁ}'naﬁaidtﬁrﬁél”ﬂﬁﬁf%r%%@ |ﬁ5th‘é0vﬁﬁ/é3m%@ fo2,St.er & fluid

t th
RiRRsbtE A DR e 2, R ¢ e BRUA G, hlaraephrso as to
1urg eatined té@e;@tcwdnaml seapagtméﬁiberTmal atier agdinaitethe corre-
4 n
RG] a1 AT hafSE BBl bing e
taeealmsgéataﬁ/tepmwr@beiwgenetmeresgaotlmbnahe sealing mem-
ttibﬁ 2AHNtheOEot B PBH AN el%'nhé‘l@ %Hﬁﬁ R'H'é‘?ﬁﬁef %éﬁ"'tﬁf; sealing

I nb S th e _cor ondi n
et ﬁ@%gla%&aog%i*“eﬁar%ﬂrsth@nﬂ siandivale pans 110,

nﬁhher 24 is expandable in the axial direction of the
sealing elenment 20 by an internal fluid pressure in

t he val ve device 102, i.e. a fluid pressure inside the
Theetirat| valyeepast 3f Ot and dbal segortevalve, pad 480tareudigplace-

hEFe ﬁﬁ%@%éNan@b@hS&We'rqﬂ fffé"%‘i'ialzéﬁeca% Ggiigélwﬂody 26 of

ecorres femal e sea

seRjingnelament 2 hetwesn adigdrmaesitiopr (seeFég 8), in which
tm mmaéhsurm@ezsavesmbe beth! mate wmﬂghmanbaﬁs 21a, 21b

B B ERPRE S AP T B GRS e S50h 173 of the
fmhate sealingld@mhaés 111, 131, and a second position (see Fig 9),
in which the contact surface 23a, 23b of at least one of the male seal-
ing members 21a, 21b is out of engagement with its corresponding
contact surface 113, 133 of the female sealing members 111, 131. In
the illustrated embodiment, the first valve part 110 is designed as a
valve housing accommodating the second valve part 130. The second
valve part 130 is here slidably mounted in said valve housing so as to
allow the second female sealing member 131 to be displaced together
with the second valve part 130 towards and away from the first female
sealing member 111.

The sealing element 20 may be fixed in position in relation to the first
valve part 110 in such a manner that the contact surface 23a of the
first male sealing member 21a is maintained in contact with the corre-
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The first valve part 110 and the second val ve part 130
are displaceable in relation to each other in the

w@zioahosdns ecti on of the body 26 of the seal i ngpel/meeow002334

20 between a first position (see Fig 8), in which the
contact surface 23a, 23b of it h nmal e seali ng nenbers
2la, 2 1b is pressed against its correspondi ng contact
surface 113, 133 of the femal e sealing nenbers 111,

SB4pgRY' ErHSECS0LRR, L 81of 67 (80 St BAIES phffioer 11
yeaspecliverninhes mutaal 2x6ali posiftorobeswgagethenfirai and second
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sealin i1lustr
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'e sea g e sealin
pagemat withh6ke t¢uresponding centaet §Héfapﬁr§ﬂ3v@f lee Yirst fe-

Ble é'éeﬂnhg‘ nStlfb et ﬂ’ﬁﬂn%ehhﬁ{e filhet ﬁﬁﬂt%éoﬁd”vfa@@@ p%?r?s 110,
%Rt he first, nal e seal §|§1g§merrber 2la is maintained in

' && IS eid $REC pondi ng contact surface 113
of the first female sealing nmenber 111 irrespective of

THR, D V1GOS35 R BE GRR. byl SAapRR BE RAion is
chansetiad g meelmtemnatzbowg tb2 @fethe Hrsheaive partdii@evia the
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ase, the contact, su he secon

SRPI §ORUABLIOMBS d 3)aiFIBR ayaheRuRERG4Id HoW channel 103
enﬂrﬂmotmdrnﬂ@l bore tta ogmé diest ¥3R/e0 rFathrs ebgnndtecg ;vhen the
BEAPA RS BRI Bar2 o ShEA Y Sl LA oo tSee Fig
@z)a,gwﬂrmeam fiwidt Howcbetweenrstiddflewnthannalut ©3cand tBednhternal

b%‘?efifétof @{Ekﬁs?%ﬁ\dé‘%ﬁ&?ﬁ%ld’v@&d WhER. tth'%efnfréf ghd second

and secon (gar S are in said secon
yalve ip@hts 18, vE3Q @rgein said secpadppesitian (speHig P).ofonse-

QIS tﬁ@&flo%l@@n?él ¢OBW§C|heﬂuI@cbhﬂnumcﬁfﬂm{ Wit ¢he inter-

e P 4 o8 Rk 358 R G aCEA e coal-
firegredlemseaet! amd) threnspacd detwieleni thd Ismvolmelt made ssdlihg member
3Vahd2 e sddbhd female sealing member 131 when the first and
second valve parts 110, 130 are in said second position, which consti-
tutes the open state of the valve device. The flow channel 103 is not
in fluid communication with the internal bore 112 of the first valve part
when the first and second valve parts 110, 130 are in said first posi-
tion, which constitutes the closed state of the valve device. In this
closed state, the internal bores 112, 22 of the first valve part and the
sealing element will be sealed from the flow channel 103 by the seal
formed between the respective pair of sealing members.

The valve device 102 of the present invention is suitable for use as a
subsea valve, e.g. in the form of a subsea ROV operated isolation
valve to be applied as part of a subsea manifold production system or



and the internal bore 112 of the first valve part is

obstructed when the first and second val ve parts 110,
wa3®smesa03 n said first position (see Fig 8), WheTr/ER2804/002334

fluid fl ow between said fl ow channel 103 and the

internal bore 112 of the firsp2val ve part is all owed

when the first and second val ve parts 110, 130 are in

said second position (see Fig 9). Conse quently, the

(o B SRETE B, 2u10r° shBopa brod T VS P tdin, Yt alfouta, now-

ienes; e eptddenb2ood persofeakillad) il thecart dndt the epaeedevice

secong‘q%2§|@%§???§g{ ?rnengm'bqug&h ‘t‘%é@ffgpg’{‘t‘igﬁdmhe’ pur-

val ve parts 110, 130 are in sald second
position, which consti tutes the open state of the
| ve devj The fl ow chann 103 is not
AVERlIBB;isubf atse oL ATY 8y {451TRtRHS thespreferred

\mhbedp'aehtwderscﬁm@d absear@n staeoodnt/raw,enmnt pobk(ibllmes to

r [ tes.the
iogBiadhe Mgtadrabl P ARRnt ™8, £ e PRA il gfinaly skt in
dhat art Wﬁbouhtd@merlmbofrrem the basicodeahef ﬂne dnveatioa such as
REETinSNGh tRe a?g%dd'&j eloppnt will be sealed fromthe
f1 ow channel 3 by the seal forned between the
respective pair of sealing nenbers. The val ve device
102 of the present invention is suitable for use as a
subsea valve, e.g. in the formof a subsea ROV
operated isolation valve to be applied as part of a
subsea mani fol d production system orof a single or
cluster subsea production tree system It should, how
ever, be evident to a person skilled in the art that
the val ve device according to the present invention
may be used for many ot her pur poses. The invention is
of course not in any way restricted to the preferred
enbodi nents descri bed above. On the contrary, many
possibilities to nodifications thereof wll be
apparent to a person with ordinary skill in the art
wi t hout departing fromthe basic idea of the invention
such as defined in the appended clains. CLAIMS 1. A
sealing el enent conprising a hollow body (26) of
metallic mate rial and a first nmale sealing nenber
(21la) forned at a first end of the body (26), said
first male sealing nenber (2l1a) having an ex terna
spherical contact surface (23a) designed for mating
with a
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correspondi ng internal conical contact surface of a
first femal e sealing nenber so as to forma

wo bassdesinght seal between the first mal e seal | PQI/ME20BR02334

and the first fenale sealing nenber when their contact
surfaces are pressed agai nst 23ch other, character
ized in: - that the sealing el enent (20) conprises a
second mal e sealing menmber (21b) forned at a second
gdamiist he body (26) opposite said first end, said
second mal e sealing menmber (21b) having an externa
spherical contact surface (23b) designed for mating

Wit A ae@ﬁhg%l@@ﬂélhﬂ@ohfﬁrﬁéiﬂgle?rbmicﬁﬂbd"&}ng of théBfific mate-

7l Uk LESK MRl el veEbesia 1A fermedl ahg first end of
nenttee ody (26),ssaianfirdtemalle w!dgw?émnﬁer(zwfg?rh%ﬂggran ex-
: S each o , -

ot otiaPtBABAERI BERIATOSARR-AIRAS] dBSTaned e pang with a
( 26 COAFRFRATIAHOGhinteenal onical contaot swface el andirst female
memaenaingZAfomBeP)so bLlRetSRBAN! Saliluquﬂpﬁi:tse%tﬂ;%@t% e fhe first
(23a, 23b f the respective nmal e seafing nmenber ? a,

21byNIGr Psaﬁagn@egabar itk thal firsdr terpaty sealing stembeg when

el eteair coviactisigfdces haé Presseldangaimiti &gch igihbhakharacter-
thei;_é&%. mal e seal i ng rrerrrqoer (21a) is coaxial wtm—————

the=sécond mal e sealing menber (21b). 3. A sealing
el endhat dbeosdalingtelectani(20prcompisas at tseydored male sealing

. : ; . !
?E?Z"ﬁ%?%&"?#@ﬁ?é?‘%@? S Ehe o oBlbpy(28) opposite
par £a{ Eﬁh&“%%"ﬁdtwq’wsma_!am@e@émmembers(éélbl)rfgavmg an
menbeternal kphetidal cuttavhisgifdce (ERRE5RINH fnating with a

Ch RSP hfol i R sohieh ot i ks fmale
andsealingt memberesoads bor o2 2 fﬂnﬂaigiﬂl §éapfb@|ﬁw§@|ndthe sec-
i i enen .

e Snarfiate SERHE g rbby and 1B RS 1 E1e ipealing member
i nt Wheddfngie coptael sufares arexpraated aghinstreach ethat, and

f1 ui cthit egn Siwtérridl bbfe exfdng® hEoldh UHE AWy (26) and
e A RN T
cor sphpriodl cgntactes erfacel (28a, PBB)esf tﬁbeﬂeég_f@ctﬁ?é"rrrnbél%gsealing
el eHfdthbb? (214! 8969 ST &R s A Tl Eriaib ol SFyTPer S:

2. A sealing element according to claim 1, characterized in that the

first male sealing member (21a) is coaxial with the second male
sealing member (21b).

3. A sealing element according to claim 1 or 2, characterized in that
that the body (26) is provided with an intermediate member (24),
which forms a continuous part together with the first and second
male sealing members (21a, 21b) and which is mechanically com-
pressible so as to be capable to store elastic energy when the
body (26) is subjected to axial compression, and that the internal
bore (22) extends through said intermediate member (24).
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t hereby increasing the sealing contact pressure
between the re spective nale sealing nenber and the

waerseesiehdi ng fermal e seal ing nenber. 5. A seBdT/IBP004/002334

el enment according to claim4, characterized in that
the internedi ate nenber (24) S an interna
cross-sectional area which is larger than the externa
cross-sectional area of the re spective nale sealing

la, 21 as seen at the point (P) of the male
séalgniyééﬁ%@i W)‘?é‘r‘ea‘i% dipg dos@lamng, Q&M__md in that the
des: iohexn &distegaeenivé it h24)|165 QX" la@ﬂ%!é' afrﬁfmb?nal fluid pres-
seal i nq el enent accor di
one 8% M Th8hody (b 58, af Reckds tneafSspgtiiVe ' Mald sealing
i nt emﬂmti)alt 2Tandtb) c24yards és thetaxial yidugadofishe body (26)

t |
char et THg' ¢amesERUAImT rofidle, dealing HBIIHE, Wi fre seal-
par ting2@®lementhds f (f)'ﬂiﬁdofb%t“s%%ml sgick| tamale asealidgngnembers,
to amereb Cl'ﬂ@'réfﬁsﬂ=lg6ihé‘ §éélﬁﬁ%a@dm%%t %@E'u'?@ tﬁ’élr 9% the re-

10 vi ded first seal’l ng
glnd)ﬂg‘?ﬁqf\f?g "émelﬁﬁ%'fmm%@rb@r(&m tB?t“é?fd?ﬁlaoﬂﬁth male seal-
t he iogupkeimmigepart (10) and its femal e sealing nmenber

(11), and a second female coupling part (30) provided
with a second femal e sealing nenber (31), - that the
f Br SA Jeatine esemenh@aserting (0 Klalms4 aghanaeterited in that the
Con'lﬁ?érrﬁé’ﬁ'ia%t nfe%B@Fe 4 C}nla%f dFPtlﬁkér‘n%I”@kf‘éé g§c§|8fmlal area

enga nt the s contact surfa
thg ‘ghﬁ‘t ?r;lmﬁég%fea'ﬂiiﬂgth?e%é?matlh@r%éepaanatcaﬂegcpf the re-
sur fspect(\@Bajalef sédlend im&inbe! 62156932169 a%eéﬁeé’ﬁrataﬂ'ﬂa point (P)

t he o i ng ,coni cal cont rface

1T PR S Y R Ty e olfid gRéle 82alignmember is
fl uidesigged te&ingageadth tthe mﬁresponuim@gemle éeéaling mem-
and gdye first femal e couplingpart (10) when said

contact surfaces (23a, 13) are pressed against each
other, and - that the second femal e sealing nmenber

(BL)A ls%afm'%:f@ﬂem td%:c@'?dln’q ¢ iy eAR 6fi|cléi?r'i§ %QB character-

f. 3
e R Tl bR st (o0 sbacmint anepeo as
seala singtendremu{2ple) wavkeebelpbwsi cal cont act surface
(23b) of

7. A coupling device, characterized in

- that it comprises a male coupling part (20) in the form of a seal-
ing element according to any of claims 1-6, a first female coupling
part (10) provided with a first female sealing member (11) and hav-
ing an internal bore (12) extending through the coupling part (10)
and its female sealing member (11), and a second female coupling
part (30) provided with a second female sealing member (31),

- that the first female sealing member (11) has an internal conical
contact surface (13) of metallic material for engagement with the
spherical contact surface (23a) of the first male sealing member,
the spherical contact surface (23a) of the first male sealing mem-
ber and the corresponding conical contact surface (13) of the first
female sealing member being designed to form a fluid-tight seal
between the male coupling part (20) and the first female coupling
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the second nual e seal i ng nenber (21b) and the
correspondi ng coni cal contact surface (33) of the

waewsnaihEmal e seal i ng menber (31) bei ng desi gremTR2004/002334

forma fluid-tight seal between the male coupling part
(20) and the second female cagling part (30) when
said contact surfaces (23b, 33) are pressed agai nst
each other. 8. A coupling devi ce accordi ng to claim?7,

(30p ARETOr RAehCo Rl an bt S5 REss 2Rang SV ot 2 against
couBBRFAPtp&rt apgo) and its femal e seal i ng merrber (31).

9. Atﬁ&ﬂ@l"aée"%&ﬁ‘\’d ?Sm”a‘i %éﬁlﬂg}q?ﬁ? rn?3713u|s| Provudggtwnh an

characterlz sec
(304N teEnesppical ﬁ@nbﬁ@t éprfﬁﬁﬁb&%dﬁpmaﬂm dn@tsa;nalhéor en-

It Ré gaglegwdgﬂr wlutl(rﬁi’he Oépﬁéﬁfcalagsngﬁipéuﬁacaagé3t§)28} thBe8econd
TR A BT 1y $AF Roheftalsegntats sugtace (23b) of
ccr)]ume I‘Bﬁa‘tm,d ceade coedlimg merabgr o124 bt)f a;nlr?altlf‘ré (Z?Bnespondmg
cha t e 9 e first.and
secgﬁgfc enﬁga%gﬁulrgn% é)é):fs)t b?ﬁ% %tﬁ 4&5\‘%& sfing Mmember
a vedLebeing Qﬁl@l@dc@mflolrﬁ‘eg fuiditightbedal (ktwveen the male
di seb@ﬁﬁﬁglpfa@r(m%ﬁhltﬁé'é’@céﬁtﬂé ﬁé%uﬂ%mg (30) when
32) of, the f re g gart an e\‘Zgrln
(42§a'é’c‘f?'ﬁba°gr§‘+fﬁ%c% ebpddy areHyasgefeagatstragty other.

di spl aceabl e against the ac tion of the spring nmenber

42 f (tJ wh t I

51 oAt ST A\ ke BRI oy Eing o iarattsfizeftn that the
bor @e¢ard femalefcquwmgamne(ﬁ@ppasrty\ paternal doae 8@yrektend-
POSjrg firou Wé‘ifbdﬂ]ﬁmgé@a\bf? (36 l%nfjerﬂ%alléj"é’%dclinﬂnﬂwember

flowthrou the 1 nter ore femal e cou
par 1)and - that the male coupl | ng part (20) is
provi ded with an actuation nenber (25) for displaci ng

Lo G et G b3 Bclal SRt e
mengecond fensdle obupliagf pat (a?@pw)ldemjgpedt aé14,stap) member
C n
AL O LRI par
(20§20)1when %@Jmalﬁgc in@ past is ¢lany ped beauaenahe first and
chages i if@Rralétoupling parts (10, 30).

10. A coupling device according to any one of claims 7-9, charac-
terized in
- that at least one of the first and second female coupling parts
(10, 30) is provided with a valve (40), which comprises a valve
body (41) displaceably arranged inside the internal bore (12, 32)
of the female coupling part and a spring member (42) acting on
the valve body, the valve body being displaceable against the ac-
tion of the spring member (42) from a first position, in which the
valve is closed and prevents fluid flow through the internal bore
(12, 32) of the female coupling part, to a second position, in which
the valve is open and allows fluid flow through the internal bore of
the female coupling part, and
- that the male coupling part (20) is provided with an actuation
member (25) for displacing the valve body (41) from said first posi-
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- that the valve (40) conprises a housing (43) which
is imovably fixed inside the internal bore (12, 32)

w@booshesibzmal e coupling part (10, 30), said hoRGI/IBR004/002334

bei ng provided with a cavity (44) accomodating the
spring nenber (42) and a partogf the valve body (4 1),
and - that said cavity (44) is in fluid comunication
with an orifice (45) at the end of the valve facing

t he i 838399915 paFRIq Bhmasagaas astaie Al sealing
cavumgmtxerb(eﬁ n3ﬁbLofdtrwrmmalead:ooplmgtbatthmo, 30) is brought
coulitha Tt iy ithbl EBrisplaiIg, el JERig, member
mel ¢2¢suilingfpdver mate)countingipatuffQ)ng devi ce

according to claim1l, characterized in that the
act uati on rrerrb er (25) is adapted to restrict the flow

tht-ougnceHe! Iaglw‘eee(morﬂﬁ& te idaina i), ccRaractegized in
menbehal iHe alei(30) rbcﬁﬁpﬁ@@@"@ﬂiou@lhb which |s |mmovab|y

Cou R IO P ol BT AP 06 @Fay 371 91 dherBihale Satpling part

char(461 80i)zedid ﬂnddsathgtbmngapmotvydéd@ntha cavityuidd) accommo-

COTBA LTS U (VEEa o0 A (o,

deviadd accor di ng to cI al m 13, characterized in that

Zgasu?ﬁtaaa&i cadfty @M)eisdm Agictbimbnhfitiod Ratly AV 8rifice (45)

or ' ihe apgoot S oA aeno s e Hiad bRt tbRpEmpEsealing
i s anemibedt (ﬁolf ,EBYROE Nvetferh?lie coluptinigopsrt( ¢110, S0) Eﬁ) ae to al-
Chr S0un e, 3t fo. 5 In 1ife SRAREERER firn, Mg gutfoundings
(11via sglducsrlfmee(ﬁg"a\gwhentthﬂ temate: couplisgp padt (@Onﬁoé is out
Sealdf%ga?q%a%nmﬁn tﬁ%%ﬁ@c&%ﬁ? B;sm @ Z' ce

accordi any one of clalns charac terized
in - that the valve (40) is provided with a

rang- W@bg@ B@Ueeimrabo&dm)g ecsromgnﬁm Ncharagteriged in that

gro r Qo [,QV n the. i

vl 118 a8 ltiah ficBied 1655, BUEHIST Jo) Fagigh aBCfigmethrough

coughemrificet(45ammihen the female sealing member (11, 31) is in en-
gagement with the corresponding male sealing member (21a,
21b).

13. A coupling device according to claim 11 or 12, characterized in
that the cavity (44) is in fluid communication with the orifice (45)
via a channel (46) extending through the valve body (41).

14.A coupling device according to claim 13, characterized in that
said channel (46) extends axially through the valve body (41).

15.A coupling device according to claim 13 or 14, characterized in
that the actuation member (25) is adapted to engage with the valve
body (41) so as to cover the orifice (45) and thereby restrict the
flow through the orifice when the female sealing member (11, 31)
is in engagement with the corresponding male sealing member
(21a, 21b).
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- that an external surface (50) of the valve body is
adapted to en gage with the ring-shaped seal el enent

w@ 200p/085108s to forma fluidtight seal between PCEIB2004002334

wal | (49) of the internal bore (12, 32) and the valve
body (41) when the val ve body2ps in said first posi
tion. 17. A coupling device according to any one of
claims 10-16, characterized in - that the val ve body
(41) conprises a first body part (4la) and a second
body part (41b), said first body part (4l1la) being
| tE.& eouiphinigr deviad accerdimgphal drodoreaiof dldirhy #6-1Eecharac-
I N Fefize®Cid on al ong the associated internal bore (12,

s the associated fenal e sealing nenber (11,
31) - thaththe yajve Jr0) | iswpramidedewithoa (iIBgsghdped seal element
provudedarradgal!in aut e4d)’ Whiepd i -
(4115/1(?_| etwee% thel valég?;hggﬁg?ggw?&%g)éﬁ&c}“?ﬁegﬁﬁ{g 's provided
wal 1N 1pRet wall (48) of thy intqrial 'bowe (434 32)setdhe female
fl owaqugtling patl, and 51b) is provided between the second
body part n .d j-nner |1 (49), said first
and s@%&n"’g‘ %Ijxct)gvprb%t %“@gkgu(éﬁé Usifie V@i\fﬁ )Dé’@/e'rf’d?ﬂﬁp%d to en-
ess@adaMith ithe trirg-shapleiseat elemeott (¥7¢ sotsrtonédrm a fluid-
bor q; 2 tal [ r j
he [ S @be o TN NS, infcl Ll @h, SEUR SnftipafBarkln2, 32)
fird@nG they vve Redyi(dh) when the valveebogdy isoin Baid first posi-
secaigh.fl ow path section (51b) via an internedi ate _
flow path section (51 c) extending obliquely in
relation to the first and second flow path sections
(Bla, ATouplingd devidentaccheding $¢ dmdpneaot dlditag 116, char-
adapiAdriadlpck the internediate flow path section

(51 e valve body (41) is displaced from said
secondatdbiet valyer Bodyi (4 T)i eemppissist aokirstdhody garpl(#itg) and a

b L S

has "PnEM 1B 2P5RRARRAY RAl 1D ahateqmdnra difesiden along

1 st ohans b icoo, 108) S 104U 19 agegoiiod o

out o e BT ™ e val ve body o in

sai d thatandirpbéliow pathiseatiom (Btapisgirovidddeadidllyt batwardly

P11 %f the first body part (41a) between the valve housing (43) and the
inner wall (49) of the internal bore (12, 32), and a second flow
path section (51b) is provided between the second body part (41b)
and said inner wall (49), said first and second flow path sections
(51a, 51b) extending essentially in the axial direction of the inter-
nal bore (12, 32) on mutually different levels as seen in the radial
direction of the internal bore,
- that the first flow path section (51a) is connected to the second
flow path section (51b) via an intermediate flow path section (51c¢)
extending obliquely in relation to the first and second flow path
sections (51a, 51b), and
- that the first body part (41a) is adapted to block the intermediate
flow path section (51c) when the valve body (41) is displaced from
said second position to said first position.
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body part (41a) is adapted to be brought into
engagenent with the ring-shaped seal elenent (47) so
w@osoosier m a fluid-tight seal be tween the i nPer/iBad4002334
(49) of the internal bore (12, 32) and the val ve body
(41) when the valve body is ¢igsplaced from said sec
ond position to said first position, and that the end
of the first body part (41a) facing the second body
rt 41b nly ,has bl unt £5,,59 t.hat L .
hﬁBQBPEEa YA V?gv&q clajgy 1 o'"sﬁé?('bb'é‘c?é'é’“ with
\/\heulaumne16alarmmmerﬂ_§) in $hat sipé s=mbrizEboeynpad (41b) has a
pos |
Sia] crbds b ol AL AL METHS! By panr Xl Hat the
patﬁe%@ﬁﬂl badyspayt |(é16)9fli5n§uff|cﬂa\md%d dyy dheexing-shiaped seal
suré@qﬁeﬁm@noénahsl;vaéf\/%r@fagérﬁéﬁi tHBrEWIBX W the valve

di rection

een in g
bOdb 5M¥ in §5d mw%ewm had g axter ('\éa%urg‘?ﬁe Pﬁéﬁe first
secbod W (Ras) 'ézbﬂ’a)pteaoto Bedprdpigh dnele\éingagement with the

that" Shﬁg%%‘%%aﬁ”%d‘)ﬁ@v’ﬁ% (Abpocand [l (Rgudth pdat pe-

subteeerolnd iinger MaIIA(sze)l oé tdi\@vm@rnehé:r@ret ¢t2z&@R)i and the
- tﬂé‘ive boﬁ?”ﬁﬁ S%e% fth{\S\ialVé' f‘?} <1| g: chrfPé{hwdEQid sec-

I rs mal e Ssea avi n

an Pﬂfj&Qﬁdﬁ'oﬁdpes%'ﬁlfzﬁstegpﬁ'gﬁ@b a0 Hhadidte ene Qfathgfirst body
Dafba(t1€4)1)a)af£€b|h%}&h@eﬁéé6n§€t%dy1%aﬁﬁ(®¢b) 6h1)1)1asablunt edges

3335538 SR Ny Jaﬁgag\élég'gﬁ%’\\img(t“z)é’ﬁ@'eco §Thatp edge
accwheinthe uabrwboﬂydhall)rrs displaceid:bpbsedn kmmemsmbes.

first femal e sealing nmenber (111) and the second
femal e sealing nmenber (131), - that the first female

38al i AConpiig deviag aseording e elaim 1doer df, eharaeterized in

Surft?é%etr(ellﬁﬁerﬁfed‘iﬁiéﬂﬂd\ﬁ ﬁ@ﬂf%’e@hoﬁo S%W?Q@E#Med’\"ﬁdhly by
t he _spheri cal co tact

23
SoaRMngXIRABL S BaSs (S ahAbk xg?vecm@ (il walEh extends
(23ebliqlietyead iseeh imatre aaadhdugeeﬂbnrofama vakve body (41), be-

T T X

fluidtight seal between the seal ing el enent (20) and

%anf A é% i edéﬁ&é d eﬁ@h%n@om %ﬁlnﬁ”ﬁ ¥6€tharac-

resse a a| n ot her
terlzed |n tha the coup ing devnce (100) constitutes a hydraulic

subsea coupling.

21. A valve device, characterized in

- that it comprises a first valve part (110) provided with a first fe-
male sealing member (111) and having an internal bore (112) ex-
tending through the valve part (110) and its female sealing member
(111), a second vaive part (130) provided with a second female
sealing member (131), and a sealing element (20) according to any
of claims 1-6 interposed between the first female sealing member
(111) and the second female sealing member (131),

- that the first female sealing member (111) has an internal conical
contact surface (113) of metallic material for engagement with the
spherical contact surface (23a) of the first male sealing member
(21a), the spherical contact surface (23a) of the first male sealing



10

15

20

25

30

35

- that the second femal e sealing nmenber (131) is
provided with an internal conical contact surface

w@ 1®3posads netal lic material for en gagenent w PET/1B2804/002334

spherical contact surface (23b) of the second male
seal i ng menber (21b), the sphmgical contact surface
(23b) of the second nmal e seal i ng nenber and the

correspondi ng coni cal contact surface (133) of the

nd fenal e al i menber, bei n ned to form
?Fﬁ?‘bemLGﬁtaQQZﬁ% &R%B’esrp q@ngelgpﬂﬁ‘gaﬁep Riaft FEU)aCQnZH:” of
t hetisedirsd femhale sealingldymbeerbeingd desigred toufbeanea fluid-

ey oot S8l Hefwlef Y sBARDY"SI6RARAL FA0YBog The firdfVae pan

t he(f10swhen \ﬁ@l@acrant@ﬂ(;s)ur&mies H@3aecl?) ast veresaed against

(13g)acﬁrﬁ9th?rsglnaceabl e inrelati on to each other in
he axi a [

rection of the body %of t he seallﬁg )
el emdhat thesasongetamale ﬁe§!lnso@|etm ar (1315 eroviged with an

CO%rﬂ@*rnéUbbﬁ&%l(é’@ﬁtao?%’&rfﬁ&eb@tdB )8} Qnét%ﬂhb%atenal for en-
nember s

Cor BEGRaNER Y ity ibe SPRETFE Bop i Shral® (23 of dhg second
seamaig seatireg snéhbkr (23D), tlaeobme;rwanlndonpmdlstunﬁacel(QSb) of

2 il I 840, s S 95080 conn

engﬁg@h%q?itswfﬁﬁel(ﬂg’*i’do@fr o Gegiong t@naé@tseamgaaeember being

(113esigiad ab tdvenfEnmhie- ﬁ@ﬁtls’éamsahﬁéén(ﬁﬂel selling element
chaﬁé&val ve devi ce accordi

t @nd e ise Vehe® iéé%ogd?’n}‘ﬁaes?'ﬁ’sﬁ?n@mt purfaces
sec(28bB8) aealpregsedndgainc? Bach ottmart. of engagenent
with the corresponding contact surface (133) of the
second femal e sealing nenber (131), whereas the
2ant aét valvief dewiqepagyoudingnto ciaim mlwmahat the

(Zlfi)rst'§ Ivié Qﬁ%ﬁﬁﬁd%b%é%&%ﬁﬁ?%‘&?ﬂ&e@ f%ﬁ’é%ﬁ&place-

sur i rst
(118ple éﬁ t!ﬂé" to eachpthetb e @aqlalledwaptlen(que body (26)
130pf ahe SéIaﬁ Cblémld(Z@)Sbblt\QQeMa ﬁ’rs\t%dﬁtl@‘hwlﬁewhlch the
accord % %63 g@(g\}r act elrl zedll n b 21

val Ganla &Jf Bl 258, JatfP nt PR St REFInG.MEDETS (21,
(102 b)wvisi piessed oagainsedits occatrespondinglcditaet (siirface (113,

theﬁ?% fc%frfh‘e Yémé4fe %%%‘hnbli’r%mﬁbf‘slﬂﬁsﬂgﬁh td"ﬁeé‘edcond po-

e seal
f em@itiorsel) vaCHeW@ercoo 8gh sustace (dBas2A3P)f pHhvat least one of

the male sealing members (21a, 21b) is out of engagement with its
corresponding contact surface (113, 133) of the female sealing
members (111, 131).

23. A valve device according to claim 22, characterized in that the
contact surface (23b) of the second male sealing member (21b) is
out of engagement with the corresponding contact surface (133) of
the second female sealing member (131), whereas the contact
surface (23a) of the first male sealing member (21a) is in engage-
ment with the corresponding contact surface (113) of the first fe-
male sealing member (111), when the first and second valve parts
(110, 130) are in said second position.
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channel (103) is in fluid conmmunication with the
internal bore (112) of the first valve part when the

wo poosoosandl second val ve parts (110, 130) are i PCEBEB2004/002334
first position, whereas said flow channel (103) is not
in fluid conmuni cation with t internal bore (112) of
the first valve part when the first and second val ve
parts (110, 130) are in said second position 25. A
val ve devjce according to any of claims 21-2

Efar aft ¥alveedevicq I?&ﬁcqrﬁé"g/épvﬁ R 2 Of 163) ____characterlzed in
congiatt theevatves dessde (202$.is provided with a flow channel (103),

which is connected to the internal bore (112) of the first valve part
(110) via the space between the first female sealing member (111)
and the second female sealing member (131), and that said flow
channel (103) is in fluid communication with the internal bore
(112) of the first valve part when the first and second valve parts
(110, 130) are in said first position, whereas said flow channel
(103) is not in fluid communication with the internal bore (112) of
the first valve part when the first and second valve parts (110,
130) are in said second position.

25. A valve device according to any of claims 21-24, characterized in
that the valve device (102) constitutes a subsea valve.



